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what is the Belden 
CONNECT-A-CORD? 
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Users want this new advantage — 










It’s a new idea—still, as a result of a re- 


cent survey, 24% of the radio users were 
already found to be in favor of the advan- 


tages of the Belden Connect-A-corD. 







This new Belden product is no “‘postwar 
dream.”’ It is already engineered 






and only 


offered after a thorough check which has 
shown conclusively that your customers want 


the Belden Connect-A-corD on their better 
electrical equipment. 
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Your newly designed appliances 
can always have a cord of the right length! 


WITH THE INTERCHANGEABLE 


Belden GuarA-wl 


There is something new in electrical cords. 
The Belden Connect-A-corD makes available 


the correct length cord for every installation 


in matching colors, too. Furthermore, the Con- 
nect A-corD 


1 Provides a cord for every tool or appli- 


ance —detachable at the appliance end as 
well as the plug end. 

2 Is easy to replace —eliminates dealer cord 
repair service. 

3 Simplifies line assembly operation. Simpli- 
fies packing and display. 


4 Provides a NEW SALES FEATURE. 


A worth-while sales feature— promoted by con- 
sistent national advertising. Get information on 
the new Corditis-free Connect-A-corD today. 


Belden Manufacturing Company 
i 4633 W. Van Buren Street, Chicago 44, III. 





Cut-away view of 
New Departure Ball Bearing 
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These spheres—these little steel balls 
that are the hearts of ball bearings— 
have as great an influence on our lives 
as anything promulgated at interna- 
tional conferences, 


For as our civilization depends on 
Production .. . Production (the science 
of “keeping ’em rolling”) depends on 
anti-friction bearings ... and “Nothing 
Rolls Like a Ball!” 


The Ball Bearing carries loads on a 
circle of free rolling steel balls, reducing 
friction and wear, maintaining precise 
location of parts and cutting mainte- 
nance—as does no other type bearing. 


That’s why over 300 million New 
Departure Ball Bearings are working 
in this war. That’s why designers of 
new and better machinery are design- 
ing more ball bearings into that ma- 
chinery than ever before. 


We believe there is no substitute 
providing to so full an extent, the ad- 
vantages that ball bearings give in so 
many applications—particularly when 
made with the technical experience that 
goes into New Departure Ball Bearings. 


Send for your free copy of “Why 
Anti-Friction Bearings.” 


NEW DEPARTURE * DIVISION OF GENERAL MOTORS e¢ BRISTOL, CONNECTICUT ¢ Sales Branches: DETROIT « CHICAGO «+ LOS ANGELES 
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The Only Limit Switch 


BUILT BY MACHINE TOOL BUILDERS 
FOR MACHINE TOOL BUILDERS 


Over 80% of all the builders of automatic 
machine tools use Snap-Lock Limit Switches. 
There can be only one reason for such top-heavy pref- 
erence—and that is the kind of performance and long life 
Snap-Lock Switches deliver in tough service. 
Snap-Locks are made for all normal circuits—levers and 
Sincipianeineiiinattiles mountings to suit. Ask for engineering recommendations 


Bulletin EM-42 to suit your special needs. 


Acme - Gridley 4. 


CEU =e 


170 EAST 31st STREET ° CLEVELAND 8, OHIO 
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Tobe Leads the Noise Blimination Field 


FY problems are as vexing as the elimination 
of unwanted radio interference set up by the 
operation of nearby electric motors. And few 
sources of engineering advice on this subject are 
as experienced as the Tobe Engineering Staff. 
Tobe is the acknowledged leader in this field; 
our organization has devoted 17 years to the 
intricate problems of noise elimination. 


The large #1180 Navy-Type Filter illustrated 
ve is an example of our specialization. Ex- 
amine the curve and container dimensions. This 
is only one of a large number of filters designed 
to meet special needs. Send for complete details. 
Let us help you solve any problem connected 
with blotting out unwanted “man-made” radio 
static. Your inquiries are welcome. 


TOBE DEUTSCHMANN CORP., CANTON, MASS. 
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ATTENUATION RANGE 150 KC TO 150 MC 
Navy-Type No. CTD 53177 


Length . 
Width . . 


CONTAINER DIMENSIONS 


- 101/8” 
33/4” 


Height . . 311/16” 
Overall length 131/8 ” 
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Mass Production of Precision 
Condenser Parts Made Possible 


Do you need a low expansion alloy that machines easily 
for your new or redesigned products? 


Here’s a striking example of how Carpenter Free-Cut Invar 
“36” solved the problem of mass-producing machined con- 
denser parts used in a military aircraft radio. 


Even the slightest expansion or contraction of the metal 
in the precision-spaced plates in this condenser would 
affect the radio tuning qualities. Hence, the low expansion 
properties of Carpenter Invar “36” were essential to accu- 
rate aircraft radio operation through a range of temperature 
from on the ground to high altitude. 


The good blanking qualities and uniform gauge of 
Carpenter Invar “36” strip permitted rapid volume pro- 
duction of these needed condenser plates. But there was 
an additional problem. With regular invar it was impos- 
sible to machine the condenser shaft and spacer bars and 
still maintain the close tolerance and good finish required. 
The development of Free-Cut Invar “36” made the mass- 
production of these vital parts possible because of the 
excellent free-machining quality of this patented alloy. 


Take advantage of Carpenter’s diversified experience in 
the use of Free-Cut Invar “36” by getting in touch with 
our metallurgical department, 


Send for your copy of our latest engineering bulletin on 
Carpenter Invar “36” and Carpenter Free-Cut Invar “36”. 


The Carpenter Steel Company 
115 Bern Street, Reading, Pa. 


UNIT EXPANSION X10 


Precision Radio Condenser with Invar plates, 
shafts and spacer bars. 


Comparison Between 
Carbon Steel and 
Carpenter Invar “36” 
or Free-Cut Invar “36” 
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Whar you gain by having skilled spring engi- 
neers design your springs is vividly demonstrated 
in Adel’s “Mighty Midget” Hydraulic Selector 
Valve. 76% lighter and 72% smaller than previous 
designs, this unit measures only 144” x 244” x 2%". 
Considering these dimensions, you can well imag- 
ine the tiny size of the Muehlhausen Springs—the 
nerve center of the “Midget’s” operation. 

These springs are tiny in size only. Their oper- 
ating characteristics and the amount of engineering 


To improve product performance, 
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skill that goes into them would cause many a man- 
size spring to take a back seat. Designed to meet 
precisely every requirement of the job, these 
springs were a vital factor in the development of 
this remarkable valve. 

Improvement in product performance and added 
product life are always assured when using designed 
springs. MUEHLHAUSEN SPRING CORPORATION 
(Division of Standard Steel Spring Company), 800 
Michigan Avenue, Logansport, Indiana. 


vse MUEHLHAUSEN 








MORE LOAD —LONGER LIFE 


BALL BEARINGS - ROLLER BEARINGS 
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More and more manufacturers of 
dectrical products are turning tothe 
versatility of phenolic plastics for 
the answer to material problems 
created in developing the imagina- 
tive ideas of their product engineers. 
An excellent example of this is the 
DeJur-Amsco Corp., of Long Island 
City, manufacturers of the potenti- 
ometer case illustrated above. 

This case serves as a support for 
the surrounding resistance coil and 
forms the inside of the unit. A 
brass insert molded integrally in- 
to the base serves as a guide for 
the drive shaft. As you.can see, 
the design of this potentiometer is 
unusually complex. Yet the custom 
molder was able to mold the en- 


tire job in a single operation, with 
the insert an integral part of the 
piece. This, in turn, made for sim- 
plified assembly of the finished 
product. 

The plastic material used in this 
case is a Durez phenolic molding 
compound. The reason for the se- 
lection of this compound is readily 
understandable when you realize 
that it possesses such versatile 
properties as self-insulation, dielec- 
tric strength, excellent moldability, 
and resistance to acids, alkalies, 
greases, water and heat. 

Perhaps you are in the process of 
developing a design idea and con- 
sidering the use of plastics. We 
suggest that first you consult your 


custom molder whose wartime ac-- 
tivities have advanced molding 
methods and processes by decades. 
After this preliminary discussion, 
we suggest that you benefit from 
the vast experience which Durez 
technicians have acquired through 
active participation in successful 
product development during the 
past quarter century by availing 
yourself of their services. 

The wealth of data in our files plus 
the complete cooperation of the 
Durez staff are available towards 
the solution of any materials prob- 
lem which you may have. 

Durez Plastics & Chemicals, Inc., 
283 Walck Road, North Tona- 
wanda, N. Y. 


PHENOLIC 


RESINS 


PLASTICS THAT FIT THE JOB 
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SPRINGBOARD 


Published by INSTRUMENT SPECIALTIES CO., INC. 


254 BERGEN BOULEVARD 


MICRO-PROCESSED ™ 
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LITTLE FALLS, NEW JERSEY 


BERYLLIUM COPPER 


INSTRUMENT FRAME FORMED FROM B.C." ELIMINATES 
DIE CASTING MACHINING COSTS 


Marion Instrument Company uti- 
lizes ability to obtain maximum use 
of properties of Beryllium Copper 


The instrument frame illustrated 
here is a typical example of the profit- 
able use of micro-processed Beryllium 
Copper to obtain lower production 
costs, lighter weight, and close tol- 
erances. 

Beryllium Copper was indicated ini- 
tially because of its non-magnetic prop- 
erties and its ability to be formed in 
the annealed or soft state to obtain the 
intrieate-shape required. Desired high 


WHAT MICRO-PROCESSING ADDS 
TO THE INHERENT PROPERTIES OF 
BERYLLIUM COPPER 


Beryllium Copper is a non-magnetic alloy, with 
the corrosion resistance of copper and the ability 
to be hardened by heat treatment. These proper- 
ties are inherent with the alloy and are avail- 
able to all users. Of chief value to the spring 
user, however, are those properties developed by 
micro-processing: high electrical conductivity, 
high stability, freedom from drift, endurance 
strength and close dimensional control in the 
finished spring. 

These properties wil] not all reach their maxi- 
mum at the same time at standardized tempera- 
ture, and the temperature itself has a marked 
effect on the final properties obtained. Instru- 
ment Specialties Company maintains a complete 
engineering department and laboratory who will 
be glad to assist you in deriving maximum bene- 
fit from micro-processing applied to any indi- 
vidual preblem or requirement. 


A few reprints are still available of 
the technical article “Making Beryl- 
lium Copper Behave,” by R. W. Car- 
son. This article included the first dis- 
closure regarding heat treat forming 
to obtain predictably closer tolerances. 
A copy will be sent upon request. 
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strength and stability is obtained by 
proper hardening heat treatment after 
forming — an inherent characteristic 
of micro-processing by Instrument Spe- 
cialties Company. 

This frame, fabricated from BeCu™’, 
replaces a die casting which required 
thicker sections of go weight to 
obtain equal strength. Tolerances ob- 
tained in the BeCu™® part are equal in 
all respects to the die casting, and 
many machining operations are elimi- 
nated since the piece is formed from 
strip and requires no further work 
after hardening. The rigidity and ac- 
curacy of the Beryllium Copper struc- 
ture is such that the main bearing of 
this sensitive instrument spans the 
width of the frame, and is held in posi- 
tion in the two holes clearly seen. 

This instrument, manufactured by 
Marion Instrument Company of Man- 
chester, N. H., is used in aviation, and 
important weight reductions as well as 
economical production resulted direct- 
ly from the effective use of BeCu™. 

It is noteworthy to mention that this 

art, fabricated and micro-processed 
~ Instrument Specialties Company, is 
not a spring, but a structural member. 
Many similar applications of BeCu™ 
are being and have been used to realize 
otherwise impossible or too costly de- 
sign innovations. 


MICRO-PROCESSED BERYLLIUM COPPER 

OFFERS THE HIGHEST STRENGTH AND 

CONDUCTIVITY COMBINATION OF ALL 
SPRING MATERIALS 


BERVLLIUN COPPER 
BRASS 
5% CARBON STEEL 
PHOS. BRONZE 
18-8 STAINLESS 
NICKEL SILVER 


15 %o CHROME 
' : 
STRENGTH-GONDUCTIVITY FACTOR 


Beryllium Copper is the only high 
strength spring material which also 
has good electrical conductivity. The 
steels have low conductivity although 
the spring strength is high, while the 
alloys offering better electrical con- 
ductivity are much weaker spring ma- 
terials when compared with BeCu. 
Micro-processing offers the highest pos- 
sible electrical conductivity with high 


strength. 


BRAZING BERYLLIUM COPPER 


Beryllium Copper is readily brazed by 
commercial silver solder and a good 
union is obtained without particular 
difficulty. 


BRAZING BeCu jPRINGS 


The above method, however, is not 
advisable for assembling Beryllium 
Copper springs, since the brazing 
temperature is so high that most of 
the spring qualities of the alloy are 
destroyed. 

Hardened Beryllium Copper when 
heated for even a few seconds at tem- 
peratures in excess of 800°F rapidly 
loses its hardness, thus making it im- 
practicable to braze a hardened BeCu 
spring. 

When Beryllium Copper is heated 
prior to hardening it should be done 
in the range of 1425° to 1475°F and 
quenched rapidly in water. Only by this 
means can the maximum amount of 
Beryllium be made available for hard- 
ening. Therefore, a BeCu part can be 
hardened to fair spring properties 
after brazing by using a brazing alloy 
which melts at the top of the annealing 
temperature range. But, to allow the 
part to be water-quenched, the brazing 
alloy must solidify before the lower 
end of the annealing temperature is 
reached. 

Beryllium Copper may also be brazed 
by diffusing the brazing alloy within 
the BeCu, and subsequently solution 
heat treating and hardening. The re- 
sultant properties are comparable with 
those usually obtained when annealed 
BeCu is hardened. 

These special techniques require ex- 
tremely accurate control for successful 
results, and often involve the solution 
of allied problems which render them 
difficult to apply. Usually brazing is 
used only when no other ready means 
of assembly is feasible. 


No-Tangle Packing Reduces Assembly Costs 


e 


Because of the open pitch design, brush springs 
for small motors have always been subject 
tangling in shipment. This usually results in @ 
costly sorting operation and inevitable damage 
to a percentage of the springs. 

After extensive field tests, I-S has made avail- 
able the package illustrated to keep springs seP- 
arate during shipment. Because of the low cost 
of this packaging method, an appreciable cost 
saving to the user is possible. 
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Motor. operates trend daly. 


ACTUAL PERFORMANCE CURVE OF 
TYPE A-31-15A SERIES MOTOR AT 26 VOLTS 


Rating of type A-31-1SA Motor 


Horsepower — 1/50 intermittent. 

Speed — 10,000 rpm. 

Voltage — 26 D.C. 

Winding — series. 

Rotation — clockwise viewing rabbet end. 
Duty Cycle — 15 min. on — 30 min. off. 


Features of type A-31-1SA Motor 


Housing — die cast aluminum, totally enclosed. 

Finish — black anodized. 

Weight — 11 ounces. ; 

Bearings — High quality single shielded ball 
bearings, lubricated with grease suited for 
ony specific application. Bearing housings 
fitted with steel inserts. 

Brushes — High grade metal graphite of am- 
ple size to assure unusually long brush life. 

Thermostatic Protector — Prevents motor burn- 
outs, adjusted to open motor circuit in ap- 
proximately one minute under locked rotor 
conditions at rated voltage. 

Temperature Rise — 55° C. maximum frame 
temperature rise at rated load. 

Mounting—Standard 34” dia. Air Corps rabbet, 

Modifications —Special shaft extensions, mount- 
ing arrangements, leads, etc. Information re- 
garding motors for specific applications fur- 
nished upon request. 


Suitable for various aircraft applications. 
All ratings and dato are approximate, 
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thermostatically protected 


to prevent motor burnouts, and ad- 
justed to open motor circuit in ap- 
proximately one minute under locked 
rotor conditions at rated voltage... 


Here is another Oster motor with features that make it 
ideal for many applications in aircraft. The thermostatic 
control prolongs the life of the motor by preventing burn- 
outs. Its weight (11 ounces) and body size (142 x 3”) are 
reduced to a minimum without impairing efficiency. The 
performance record is backed by 16 years of engineering 
experience in the fractional-horsepower field. 


You can depend on it to deliver creditable results that 
add to your own reputation for selecting sources wisely. 
Let us help you fit this or other Oster motors to your re- 
quirements. Write for further details, 


IN 1955 — YOU'LL WISH YOU HAD PURCHASED 
“EXTRA” BONDS IN 1945 — BUY YOURS TODAY! 


John Oster 


Manufacturing Co. 


ti aim i i katie ee DEPARTMENT E-23 ° RACINE, WISCONSIN 
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WILL DO THE BEST JOB 
FOR YOU? ... 


BOLTS AND NUTS 

To aid in efficient assembly, or to 
provide greater utility, standard bolts 
are offered with a great variety of 
styles of heads and nuts. In addition, 
higher strengths, corrosion and heat 
resistance, protective coatings, to 
exacting specifications, and other 
special qualities where required, add 
greater utility to the proved depend- 
ability of these fasteners. 


AMERICAN INSTITUTE OF BOLT, 
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CAP SCREWS 


Used for fastening work such as in 
machine parts, airplane engines and 
other assemblies, modern cap screws 
are outstanding examples of precision 
workmanship applied to mass pro- 
duction requirements. Here, too, a 
great variety of sizes, head styles, 
threads and materials are available 
to meet the requirements of individ- 


ual users. 
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SPECIAL FASTENERS 


When disassembly is not required, In this broad classification are in- 
he riveted joint is the standard of cluded a vast array of specially de- 
lependability and security. Well-es- signed fastening devices. Many have 
ablished engineering principles little in common with the regular bolts 
juide the designer in making joints or screws other than the fact that they 
ot known strength and lasting effi- are made on bolt machinery, or have 
ciency. Always alert to changing con- headed or threaded elements. Manu- 
tions, rivet manufacturers are con- facturing flexibility enables fasteners 
fantly improving their products and manufacturers to meet the special re- 
pplication methods. quirements of fabricators. 


NUT AND RIVET MANUFACTURERS 


1550 HANNA BUILDING - CLEVELAND 15, OHIO 
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TRADE MARK REG U S PAT. OFF 


CONSTANT LEVEL 
OILERS 


Here is just another of the many Gits 
achievements that have resulted from 35 
years of exclusive lubrication research 
and engineering. As long as you keep 
the transparent, unbreakable oil reservoir 
of the Gits Constant Level Oiler supplied 
with oil—you know it will maintain the 
correct level in your motor or bearing 
housing. Therefore, the dangerous and 
costly possibility of either dry or flooded 
bearings is removed. Gits Constant Level Oilers are available 
in a wide range of styles to mount directly on the bearing 
housing or to install with pipe extensions to reach bearings 
in extremely close quarters—and in many sizes in each style. 
Gits Constant Level Oilers will save many dollars in burnt- 
out bearing replacements. Send us a description of your 
requirements for recommendations. Practice further true 
lubrication economy by thoroughly familiarizing yourself 
with the many other types of Gits Oilers, Oil and Grease 
Seals and Lubrication Devices, all of which are illustrated 


and fully described in Catalog No. 60. 
G1Ts BEROs. MFG. Co. 


1840 South Kilbourn Avenue «+ Chicago 23, Illinois 
ee Dees ae Over 35 
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Home Appliances . . . Build more usefulness into your appliances. G-E 
Glow Lamp gives instant visual indication that range units are on. Other 
applications: waffle irons, electric irons, roasters, heating pads, etc. 
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{industrial Equipment . . . G-E Glow Lamp in voltage tester can be used 
to indicate polarity, frequency, DC or AC, as well as voltage. Other indus- 
trial uses: indicators for exits, fire alarm stations, panelboards. 


NELA SPECIALTY DIVISION LAMP DEPARTMENT 


uses on appliances, wiring devices and electrical equipment. 





WE'D LIKE TO HELP YOU 
~ BRING UP YOUR BABY! 


@ Got a postwar baby on the drafting boards? Want to add to its sales 
appeal? The unique characteristics of General Electric Glow Lamps 
as quick visual indicators recommend them for hundreds of handy 


Consider These peduantages/ 


1. Distinctive orange red glow, needs no cover glass. 
2. Dependable long life—rated at 3,000 hours. 

3. Very low current consumption. 

4. Variety of sizes and wattages. 

5. High resistance to vibration and shock. 

6. Usable on AC or DC circuits. 


7. Work on regular 105-125 volt circuits without the 
use of step-down transformers. 


8. Practically no heat. 





Wiring Devices . .. No fumbling in dark to find the light switch if it has a 
G-E Glow Lamp as an indicator. When lights are off, the glow lamp is a 
highly visible indicator as to location of the light switch. 


FREE! NEW BOOKLET! 


Write to the address below for 
the useful new folder “G-E Glow 
Lamps,” describing typical uses 
and listing essential lamp data. 
Experienced G-E Lamp Engineers 
will be glad to advise you! 





GENERAL @ ELECTRIC 


1 Newark St., Hoboken, N. J. 
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_ WILCO. 
Now EQuIPPED — 


for large scale production of 


WILCO wire, tubing and other products are used in various electronic applications for the 
Army and Navy. In response to the wartime demand for these various products, the H. A. 
Wilson Company has enlarged its plant, increased its manufacturing facilities, added essen- 
tial new equipment and developed new products and techniques. Both present and future 
customers will find these new WILCO developments of great advantage. : 


The H. A. Wilson Company manufactures and is interested in receiving inquiries regard- 
ing the following typical products— 


WILCO JACKETED WIRE WILCO JACKETED TUBING 


Silver (Fine, Sterling or Coin) Silver Tubing (Fine, Sterling or Coin) 

Silver Jacketed Copper Gold Tubing (any Color or Karat) 

Silver Jacketed Brass or Bronze (one or both sides) 
Gold Jacketed Silver (one or both sides) 

Gold Jacketed Brass or Bronze (one or both sides) 


Silver Jacketed Invar 
Silver Jacketed Brass 
Silver Jacketed Steel 
Gold Jacketed Silver (Fine, Sterling, Coin) WILCO STRIP MATERIAL 

Gold Jacketed Brass or Bronze Silver (Fine, Sterling or Coin) on Brass or Bronze (Inlay or Overlay) 


Copper Jacketed Monel Gold on Silver (any Karat on Fine, Sterling or Coin) 
Nickel Jacketed Copper Gold on Brass or Bronze 


Other WILCO products include Electrical Contacts— 


Silver, Platinum, Tungsten, Alloys, Powder Metal. Thermostatic Bimetal (High and Low Tem- 
perature with new high temperature deflection rates.) Precious Metal Collector Rings—For Rotating 


controls. Silver Clad Steel. Rolled Gold Plate. Special Materials. 


Let us analyze your problems. 


THE H. A. WILSON COMPANY 


105 Chestnut Street, Newark 5, N. J. 


Branches: Detroit + Chicago 
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CLARE 
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@ In the forefront of land operations in every war theatre has been 
the Signal Corps’ famous SCR-299 mobile intercommunication 
unit, whose transmitter is built by The Hallicrafters Company of 
Chicago, Illinois. 

Clare Type “‘C” d.c. Relay is used as a part of the speech ampli- 
fier of the SCR-299. Its function is that of the control relay for 
the circuit which changes over the equipment from “send” to 
“receive” or from “receive” to “send.” Under certain conditions 
the relay is controlled by an impulse sent over as much as a mile 
of telephone wire from a remote observation or command post. 


This Clare Relay has stood up remarkably well in the field and 
has contributed greatly to the outstanding performance of the SCR- 
299. In choosing a Clare ‘“‘Custom-Built” Relay for this important 
function, The Hallicrafters Company left nothing to chance. Clare 
performance was well known. Clare’s ability to ‘“‘custom-build” 
just the relay to serve as these important nerve centers simplified 
design and assured the quick, positive action, the rugged dependa- 
bility, the resistance to vibration that a mobile radio transmitter 
must have. 

Illustrated here are a few of the Clare “‘custom-building” features 
that have revolutionized designing and made it possible for Clare 
Relays to reduce overall relay cost, simplify installation and assure 
more dependable performance in hundreds of applications, such 
as sequence control of machine tools, radio, radar or other elec- 
tronic controls, electric eye controls, counting equipment and 
alarm systems. 

Clare engineers are ready at all times to ‘‘custom-build” a relay 
to your exact requirements. Send for the Clare catalog and data 
book. Address: C. P. Clare & Co., 4719 West Sunnyside Avenue, 


Chicago 30, Illinois. Sales engineers in all principal cities. Cable 
address: CLARELAY. 
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When you buy motors with built-in Klixon Protectors you 
can be sure that you'll get full motor life. And in all probability 
these Klixon Protected motors will outlast the equipment in which 
they are used. 


Built into the motor by the motor manufacturer, Klixon protectors 

are matched to the motor, thus assuring a proven and tested combi- 
nation of a properly rated protector fitted to the particular motor. 
To the user, it means that the protector will permit maximum safe 
operating capacity yet provides complete motor safety by preventing 
motor overheating and burnouts. 


Reduce your motor mortality rate to practically zero, always buy 
motors with built-in Klixon Protectors (in 

automatic or manual reset types) for A. C. 

motors all sizes; D. C. motors up to 30 volts. V's. . 
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SPENCER THERMOSTAT CO., ATTLEBORO, MASSACHUSETTS 
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CLICK! IT’S OFFI 
Should a motor become overheated and dan- 
gerously hot, the Klixon Protector snaps the 
power “off preventing the motor from burne 


CLICK! IT’S ON! 
When the motor cools to safety, the Klixon 
Protector snaps the power ‘“‘on” automatically 
if the automatic reset is specified ...or when the 
reset button is pushed when manual type is 
specified. 
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“LEXEL” is a registered 
trade-mark of 
The Dobeckmun Company. 


The values of Lexel insulation tape for 
low tension circuits have been proved fn 
many military applications. If your prod- 
ucts call for insulation with any or all 
of the following characteristics, consider 
Lexel tape in your planning: 


Perfect centering of the conductor 
within the helically-wound, heat- 
sealed tape. 


Saves about 25% weight and bulk 


in primary insulation. 


High dielectric strength and insula- 
tion resistance. 


Noncorrosive . . . low moisture 


absorption. 


Ask for detailed information and samples. 
Dobeckmun engineers will help you test 
Lexel tape for future use, or for present 
products with necessary priorities. 


2 * * * * 


CUSTOM-MADE INSULATION 


As a regular service, Dobeckmun engineers also 
develop laminated insulation products, custom- 
made to special purpose specifications, such as 
slot cell and phase insulation for motors, insu- 
lation for shipboard cables and other uses. If 
your requirements are unusual, call on us. 


MADE BY THE MAKERS OF “DOBAR” LAMINATED PAPER INSULATION 


~DOBEEKMON™ 


INDUSTRIAL PRODUCTS DIVISION » CLEVELAND 13, OHIO 
WESTERN SALES HEADQUARTERS * SAN FRANCISCO 4, CALIF. 











Dental operating unit with two Mallory Cir- 
cuit Selector Switches on the front panel as 
current regulators, and a third Mallory 
switch at upper right to control the spray 
bottle warmer. 





More Comfort im 
Dental Equipment 
Thanks to 


MALLORY 


Preeision Switehes 
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FFICIENT operation of this modern 

dental unit, built by The Weber Den- cutting to desired lengths. 
tal Manufacturing Co., Canton, Ohio, is as- 
sured by its electronic controls—including 


insulating sections; notched shafts for easy 







Electronic engineers designing industrial and 





aka kaa ee 





professional equipment find it a great con- 





three Mallory Circuit Selector Switches, two 





venience to specify Mallory Approved Pre- 





for regulating current, the third for operat- 





cision Products—multi-gang, single gang and 





ing the spray bottle warmer. 





push button switches, resistors, volume con- 





trols, jacks and plugs. You can simplify your 





sin ttt clothe alta 


While these Mallory switches are standard 





own procedures . . . from blueprint through 






parts . . . available throughout the country 
from Mallory Distributors . . . they are built 


to precision tolerances and incorporate such 





assembly line . . . by writing Mallory parts 






into your circuit diagrams. 







special features as: low-resistance, self-clean- | Ask your Mallory Distributor for a free copy 





ing contacts; “‘hill-and-valley” index for of the latest Mallory catalog. For engineering 








smooth, positive switching action; heavy help on any specific problem, consult us. 








P. R. MALLORY & CO., Inc. 
INDIANAPOLIS 6, INDIANA 

















Industrial and Electronic Switches 
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*At Amphenol all U.H.F. Cable is 
thoroly inspected and must bear 
affidavit of test approval before 
shipment. 


Extra significance is attached to the whole idea of Quality when it applies to elec- 
tronic equipment. High-frequency currents make special demands of a technical 
nature that go far beyond the standards of good material and high quality work- 
manship, : 

Such requirements are a familiar story to Amphenol, one of the pioneers and 
leaders in the low-loss transmission equipment field. Amphenol makes the most com- 
plete line of both solid dielectric flexible U.H.F. Cables and U.H.F. Connectors and 
they are now being produced in tremendous volume. 

Actually Amphenol’s own tests and inspections go beyond required performance 

and tolerances. Amphenol tests for outstanding 
quality assure dependable performance under 
the most difficult of conditions. 


a 
yy Amphenol U.H.F. Coax 


Cables with Ampheno} 
Low-Loss Connectors. 





Ro G-E MOTOR STARTERS are of every type, and come 
THE STA RTE with every kind of enclosure, whatever you need to meet 
any service condition, They’re available for motors from 


b i R FO P M A N C f 1 to 1000 hp. Their exteriors are designed to harmonize 


with modern machines. Their interior mechanisms are 


arranged to give you the right combination of overload 
YOU WANT and undervoltage protection, and are built to stand 
the gaff of constant, severe usage. Illustrated below 


in the ENCLOSURE you need are a few of the most widely used G-E starters. 


MOTOR STARTERS THAT ARE QUIET AND POSITIVE IN ACTION..-. 


General-purpose, full-voltage mag- Selector switch mounted in the cover Water-tight case makes this wall-mounted 
netic starter designed to provide of this general-purpose starter affords starter ideal for damp or wet spots. Has 
long life and to facilitate wiring convenient hand or automatic control. overload reset button in cover. 

and periodic inspection. 


‘eee EASY TO INSTALL AND EASY TO SERVICE 


for service in Class |, materials by using CR7008 = com- 
Group D, hazardous-gas locations, this bination sfarters like this. Fuses (or 
starter is designed to withstand internal ,; circuit breaker) are co-ordinated with 
‘explosion. thermal overload ‘relays to give com- 
plete motor 


je 
ery a rer errs = 
¢ < , lag Y . 


- OE, Sa eras , a 
> mds - sg 
ee nde 
Et EAL 
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NEED HIGH-VOLTAGE D-C? LET THE 


Here’s a new convenient s L YWH E ~ L WORK 


source of up to 50,000 volts 

d-c for test and development 

in electronic and other fields. 

This G-E unit provides effi- Se lie ie 
cient, full-wave rectification y 

with all the latest control 
and safety features. Avail- 
able in attractive cabinet or 


6 ee ee 





signing a new 
punch press, 








| — for built-in applications. shear, bending 
| ; Bulletin GEA-4317. brake, or similar | 
, | 
: flywheel-type 
;— To keep PRESSURE CONSTANT machine, you'll 
: find G.E. has the 
This G-E pressure gover- right high-slip motor to give you full use 
nor affords a reliable, prac- of flywheel effect. Those 7 to 11 per-cent- 
; tical way to maintain con- - ; ; ; 
‘ stant pressure in closed slip motors permit the flywheel to deliver 
< tanks, or constant head in its stored energy to the work without ex- 
, open tanks. Works with : s : 
; automatic a-c or d-c motor starters. Provides a cessive motor-current peaks; their use will 
differential between cut-in and cut-out settings enable you to specify a smaller hp rating. 
as low as 5 per cent of the total pressure. ; . ‘ oe 
G-E high-slip motors are available in in- 





tegral sizes from 1 to 200 hp, all standard 
NEW! a ROUGHNESS GAGE voltages, speeds from 600 to 1800 rpm. 
The Tri-Clad triple-protected construction , 
is used in open, splashproof, and multi- 
speed types. Other types are also available 


Now you can be sure 
that machining opera- 
tions meet the specifica- 
tions you call for. G.E. 
has developed a com- 
parison method that 
helps eliminate uncer- 
tainties—the use of 
standard roughness 
| specimens. The complete G-E set of ten speci- 
| mens includes 25 different surfaces. Comparison 
| of finished work with specimen is made by sight 
» and feel, By having a set of these gages avail- 

able to your draftsmen, machine operators, and 


in totally enclosed, fan-cooled construction. 
Ask for Bulletin GEA-4399. 









General Elect 

ric 
Schenectady 5 — Section agge.37 
Please send 










id 
. inspectors, you can avoid rejections, or unneces- =a On io 
or sary finishing. Bulletin GEA-4335. 7 p ee 
th ery : a. ee 
° De a nana 
“a on ugshness SPecimens 
igh. -slip mot s (GEA. A395) 





Ors (GEA. 439 





Buy all the BONDS you can— 
and keep all you buy 
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A we MOTOR 
TCP Wl nas 


HEADQUARTERS FOR 
MOLDED CARBONS, 
GRAPHITES, METALS, 
AND COMPOSITIONS 
Brushes and Contacts 


(All carbon, graphite, metal, 
and composition types) 


Rare Metal Contacts 
Bearings Welding Carbons 


Packing, Piston and Seal 
Rings 
Continuously Adjustable 
Carbon Rheostats 
Sintered Iron Components 
Fixed and Variable Resistors, 
etc., etc. 


..-. and here’s why 


A fractional horsepower motor brush for 
use on 110 V. requires an entirely different 
composition of ingredients than one to be used 
on a similar motor but, say, for 6 V. operation. 
Again, a brush that may do very well on one 
make or type of vacuum cleaner will be re- 
garded as only mediocre on another—even 
though the points of electrical or mechanical 
difference are so small as to seem unimportant. 

Almost without exception, small motors 
differ in their brush requirements. Even a slight 
difference in the “mix”? of a brush may—and 
often does—make a whale of a difference in its 
life or performance. Emphasis on long life, or 


quiet operation, or minimum commutator 
wear, or various other factors should all be con- 
sidered—and in the light of the specific application! 

Backed with unparalleled experience in the 
production of more small motor brushes for 
more applications than any other manufac- 
turer, Stackpole engineers are in an enviable 
position to help you in this all-important re- 
spect. Moreover, for 25 years, it has been their 
practice to have customers send their equip- 
ment to our laboratories. Thus, Stackpole 
brush recommendations are made NOT by 
guesswork, but on the sound basis of exhaust- 
ive tests on the actual equipment. 


STACKPOLE CARBON COMPANY, St. Marys, Pa. 


_SIACKPOLE 


i: |THE NATION’S LARGEST PRODUCER OF SMALL MOTOR BRUSHES | LARGEST PRODUCER OF SMALL MOTOR BRUSHES 
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Phenolite Bobbins 


help speed the production of high stren@gh NYLON Yarn 


No, not for lada mht now, but for Uncle 
rachute fabrics and 
pes— Phéno laminated Bakelite 
ay an important role. Their exceptional 
ance to deformation at high speeds and 
Mm», Stresses—combined with their lightness in weight— 
5. Xontributes to the uniformity of the nylon yarn in the 
igh speed “spinning” and “throwing” operations. 
This application of Phenolite is typical, illustrat- 
how the unusual combination of properties of 
laminated plastic may be utilized in practically 
industry to good advantage. 

ional Engineers are at your service to assist in 
ign of your improved products . . . in which 

may have an advantageous 

app n. Wire, phone or write today! 


NATIONAL ANIZED FIBRE 


Wilmington, Delawa Offices in Principal Cities 


SS 





— consult the specialist of special torque motors, 
The B. A. Wesche Electric Company. 


Manufacturers of machine tools and machines 
of every description have come to Wesche with 
their special powering and application prob- 
lems. Not one went back empty-handed. Their 
problems were solved by a Welco Torque 
Motor, custom-built to meet all the special or 


specific powering requirements. No wonder 


THE B. A. WESCHE ELECTRIC CoO. 


1626-2 VINE STREET, CINCINNATI 10, OHIO 


then that for the last 35 years industry has been 
making a beaten path to the door of The B. A. 
Wesche Electric Company. 


There is no machine powering problem too dif- 
ficult for our engineers to solve. Your inquiry 
will receive prompt and co-operative attention. 
Write today. 


EXCLUSIVE FEATURE! 


The “Uni-frame” construction of the Welco 
Torque Motor provides for an easy inter- 
change of A. C. and D. C. motors to fit the 
same housing or frame. Only WELCO has 
this vitally important feature. 
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PERMANENT MAGNETS MAY DO IT BETTER 


ee es eee 
i thE Curve 
Demagne PAL aha 
rere if sion ‘ Af 
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ee ae a Magnetic Material 


| Improvements 
pel 


Pre o SG oe oe oe a | Metallurgical research is constantly expand- 

elated Lae ing the productivity of permanent magnets, 

ry aS Se through the discovery of new magnetic mate- 

rials and alloys. The permanent magnet of 

“aes ’ today is capable of three times the output of 

yoo, _\__j_ js magnetic energy of that of 1939, and nine 
Hyflux Chrome times that of 1917. 


' The proper utilization of materials in per- 
re) | manent magnets produces a specified ability 
to maintain the required magnetic field after 
the magnet has been magnetized—often de- 
spite severe external demagnetizing forces. 


The development of permanent magnet 
materials of higher coercive force opens up 
many new applications of larger scope. Our 
research is facilitating these applications by 
employing an experience of more than a third 
of a century in the exclusive manufacture of 
permanent magnets. Our engineers are avail- 
able for consultation to help solve your prob- 
lems in the use of permanent magnets. Write 
for specific information; ask for free copy of 


pamphlet “Permanent Magnets Have Four 
Major Jobs.” 


FET, aid 


] 


WC Aes 


hyn Oe) Fe 1 fe 


i ‘ Ze ee (B) 


Lae 


a) 
SY 


1 lets bl 


ee 
& 


THE INDIANA STEEL 
PRODUCTS COMPANY 


6 NORTH MICHIGAN AVENUE 


«, CHICAGO 2, ILLINOIS 
% A Star was Added \ in January, 1945 
Specialists in Perm e Magnets Since 1910 


COPYRIGHT 1945, THE INDIANA STEEL PRODUCTS COMPANY 
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How many places can you use 
this VERSATILE CERAMIC? 


Illustration from Westinghouse book B-3244 


NEW HIGH-STRENGTH ZIRCON PRESTITE IMPROVES 
INSULATION ON EVERY TYPE OF 
COMMUNICATIONS PRODUCT 


This new, strong Zircon Prestite created by 
Westinghouse brings many advantages to designers 
and manufacturers of every type and size of communi- 
cations equipment. 

Zircon Prestite is a low-loss ceramic with excep- 
tionally high resistance to thermal and mechanical 
shock (see table). Combined with the exclusive 
Westinghouse Solder-Seal process, it provides a gas- 
tight hermetic seal that excludes dirt, moisture and 
corrosive atmospheres permanently and maintains 
dielectric characteristics of enclosed gases regardless 
of temperature, humidity and pressure cycles. 

Your nearest Westinghouse office can give you 
complete information on the many uses of this versa- 
tile Zircon Prestite for modern communications and 
electronics equipment. Or write Westinghouse Electric 
& Mfg. Co., P.O. Box 868, Pittsburgh 30, Pa. J-94660 
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How ZIRCON PRESTITE compares 


*Zircon 


Tenni 
Property Prestite ears 


Porcelain 


Sete Gravity.. 
ter Absorption i in 
Dye Penetration 
**Linear Coeff. of Thermal papension (20° 
to 700 deg C) per deg C.. 4.9 x 10-6 5.3 x 10-6 
Tensile a lbs per sq in 12,700 5,000 
Compressive Strength, Ibs per sq in.... 90,000 48,000 
Transverse Strength, Ibs per sq in..... 25,000 11,000 
Impact Resistance (modified rey 
method) in gm per sq cm. are 17,800 6,000 
Approved as L-4 material by the Army-Navy Blectronics Desndands 
ency. 
“othe is one of the characteristics that gives Zircon Prestite its 
remarkable thermal shock properties and warrants comparison with 
other low-loss, high-frequency ceramic materials. 


Westinghouse 
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Le ab aS Sai: | ttt ts 
contributions to improve 
electronic and communication 


ro EE IT Ty) 








easurement are typical of the problems solved | 

y these new Westinghouse developments. 

Here is a quick check list of these important 
| 












































products ... what they are,- where to use them, 
what they will do. Like Zircon Prestite, each 
possesses characteristics giving designers greater 


Zircon Prestite is just one of many Westing- freedom in design. 
house developments to improve modern elec- Your nearest Westinghouse office can give 
tronic and communications design. complete data on any of these exceptional com- 
Weight reduction, high altitude and humidity munications products. Ask for the book number 
resistance, greater strength and _ sensitive shown in parentheses on each item. 


A QUICK CHECK LIST OF WESTINGHOUSE COMMUNICATIONS PRODUCTS | 


Hi ersil Aluminum foil electrodes, noninflammable 
Pp aoe : Inerteen and Westinghouse Solder-Sealing 
Hipersil cores—made of new electrical steel give these capacitors outstanding perform- 
with 1/3 greater flux-carrying capacity—elimi- ance values. (B-3300) 
nate time-wasting stacking of tissue-thin core 
; laminations by hand. Available in 3 types for \ | ‘ M . 
low to very high frequencies, pre-assembled nsu ating ateria s eee 
Hipersil cores are delivered in two ready-to- rere ae oc ne a 
assemble pieces for each core. (B-3223-A) 
for numberless communications jobs. Backed | 
by more than 50 years of field tests, these 
materials are adequately tested and proved 
Dynamotors ee for every application. (B-3322) 
} Smooth, functional design gives Westinghouse 
dynamotors high flexibility for radio equipment . 
where space is precious. Lightweight and com- Electronic Tubes ke - sai , 
pact, these long-lived dynamotors are supplied niform, trouble-free, long-life service of 


for input ratings from 12 to 28 volts. (B-3242) electronics equipment . depends to a high 
degree on the tube itself. Westinghouse 


electronic tubes are made with complete 





- = hina 


° quality control in every stage of production 
Capacitors eee for the complete Westinghouse line . . 
Light weight, small volume and high reliability Pliotrons, Kenotrons, Phototubes, Thyra- 
are advantages of Westinghouse Inerteen Ca- trons and Ignitrons. 


pacitors for d-c service at 400 to 250,000 volts. 


Ls 


Instruments... 


Westinghouse instruments range in sizes 
and types from miniature panel instruments 
to 4-foot boiler room indicators for all types 
of mountings—round, wide-flange; round, 
narrow-flange; rectangular; and American 
War Standard. (B-3283) 






EQUIPMENT FOR THE 
COMMUNICATIONS INDUSTRY 
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orrect 


Sleeve Bearings cannot be “nearly right.’ In order to 
function properly . . . to deliver the utmost in per- 
formance for the longest period of time . . . they must 
be correct in every single detail. Every measurement 
must be precise. The alloy must be strictly according to 
specifications. 


Producing bearings that are correct. is an easy matter 
for Johnson Bronze. We start with highly skilled per- 
sonnel . . . employees with a fine appreciation of the 
need for accuracy. We employ up-to-date manufac- 


turing methods. Every single operation is checked and 
rechecked. Then we add our more than thirty-five years 
of exclusive bearing experience. 


The net result is a product of the highest quality possible. 
This is one reason why so many leading manufacturers 
in every type of industry continue to specify—Johnson 
Bronze for all their Sleeve Bearing requirements. 


JOHNSON BRONZE CO. 


570S. MILL STREET - NEW CASTLE, PENNA. 


BRANCHES IN 
TMi e ee ie 
CENTERS 
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Magnet Wire in rounds, squares 
and rectangles. 


; Conductors of mirrorlike smooth- 
ness, always in the exact temper 
desired, accurate in gauge through- 
out. 





Serene 


Coverings as required: — cotton, 
enamel, paper — singly or in com- 
bination; — asbestos and glass. 


It will give us pleasure to discuss 
with you your needs and specifica- 
tions. 


“This is soft stuff,’ 
You will always find the Rome 
Cable label signifies a good-tem- says Romey 
pered product. 


SALES OFFICES 


NEW YORK 17, N.Y. PITTSBURGH 19, PA. 
’ CHICAGO 6, ILL. WASHINGTON 5, D.C. 
BOSTON OFFICE PHILADELPHIA 7, PA. 


Marshfield Hills, Mass. LOS ANGELES 13, CALIF. 
CLEVELAND 14, OHIO DETROIT 2, MICH. 
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When visual inspection is 


--- THE TOUGH TRANSPARENT PLASTIC THatT 





This battery filler of PLExicLas, used to conduct 50-60% sulfuric inspection at all times. After more than two years in service, it shows» 
acid at temperatures ranging from 90-100° F., permits easy visual signs of deterioration...and its crystal clarity is virtually unimpaired 


Oil line sights utilize to good advantage the excel- 
lent transparency of PLExIGLAs, combined with a 
high degree of resistance to the effects of lubri- 
cating and fuel oils. 


R OHM 


Manufacturers of Chemicals including Plastics . . . Synthetic Insecticides . . . Fungicides 





PLEXIGLAS is completely com- 
patible with human tissue, as 


amply demonstrated in this ; R 
contact lens, safely worn over Because of its crystal clarity and chemical re** 


delicate eye tissue. PLEXIGLAs tance, PLEXxIGLAS is the logical choice for the# 
is odorless and tasteless. valve parts, designed to supply accuratel! 
measured quantities of water-treating chemical 


x mA A S 















vital—Plexiglas — 


TERESISTS OILS, GREASE AND MANY CHEMICALS 





ANY industrial operations involving the use of chemicals, oils or grease call for continual 
, checking, and are greatly facilitated if constant visual inspection can be maintained. 
PLEXIGLAS is particularly well adapted for applications of this type. A sturdy material of 
exceptionally high impact strength, it offers excellent resistance to oils, grease and many 
chemicals...and its inherent crystal clarity remains unimpaired by prolonged contact with them. 


l Resistance to acids and alkalis is 


3 Withstands certain organic 
exceptionally high . 


chemicals 


So great is the chemical stabil- Like most plastics, PLEXiGLAs is 


ity of PLexic.as that it will with- 
stand constant contact with 
hydrofluoric acid up to 10%, and 
intermittent contact up to 25%, 
Solutions of non-oxidizing acids 
and all alkalis may be safely 
used in any streugth. PLExIGLas 
is completely unaffected by 





attacked by organic solvents, 
lacquer thinners, dry cleaning 
fluids and other compounds 
generally classified as lower 
esters, aromatic hydrocarbons, 
phenols, aryl halides, aliphatic 
acids and alkyl polyhalides. 


It is, however, not affected 






























photographic solutions, soap = 7 > by paraffinic and olefinic hydro- 

and food-stuffs, including milk =~ = carbons, amines, alkyl mono- 
rey = = , ‘ 

and fruit juices. — =, halides, higher esters and 


solutions of ethyl alcohol in 







concentrations under 20%. 


9 Not affected by lubricating and 
e 





fuel oils aie LOOKING AHEAD 
sal To industrial designers, the un- THROUGH 
usual combination ee e 
b ase and oils, 
Se ee transparency Plexiglas 
offers many practical and inter- 
esting possibilities. For sight 
feeds, pump parts and many 
other applications where visual Rohm & Haas is the pioneer and principal producer 
pe Seer era of acrylic plastics. Today PLexicias is found on 
cLas is the ideal construction 7 a 
asain every type of Army and Navy plane — convincing 
proof of the qualities that have made it “‘aviation’s 
| standard transparent plastic.” 
Only Rohm & Haas makes _ Why not investigate the ways in which it can 
give your product new sales advantages? Write or 
ip L E, X I _ L A % call our nearest office — Philadelphia, Detroit, Los 
Angeles, Chicago, Cleveland, New York. Canadian 
CRYSTAL-CLEAR ACRYLIC SHEETS Distributor, Hobbs Glass Ltd., Montreal. 
ot AND MOLDING POWDERS 


itely 
icals. Pixxicias is the trade-mark, Reg. U. S. Pat. Office, for the acrylic resin thermoplastic sheets and molding powders manufactured by Rohm & Haas Company. 


Represented by Cia. Rohm y Haas, S. R. L., Carlos Pellegrini 331, Buenos Aires: Argentina, and agents in principal South American cities, 


( ) \I le \ N Y WiSHINGTON SQUARE 
i y A PHILADELPHIA 5, PA. 


zymes ... Chersicals for the Leather, Textile, Enamelware, Rubber and other Industries 

















++in every needed size! 





... for every needed use! 


. he 
a No. 1025—14 
30” x 15" x 12" 
(Partitions not included} 











No. 1025—6 
18” x ov x 9" 


| 24 STOCK SIZES 
As per specification 42 BY (int) for shipboard use, Electrical 


and Mechanical. Navy grey finish. Immediate Delivery. 
— WRITE FOR PRICE List — wa 
ight Len 















STEEL EQUIPMENT 


349 Broadway, New York 13, New York * Factory: Brooklyn, New York 






STEEL OFFICE | EQU I P ME NT 


will again be available after the war 
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Special Motor Application e « © Improves Machine Performance... Meets Mechanical Specifications 


Although standard off-the-shelf motors can often formance requirements of such products as machine 
be used in a product, experience proves that when tools, instruments, business machines and _air- 
the electric motor is specially designed for a specific craft. And although today, military requirements 
application, the machine operates more efficiently get first call on all of Holtzer-Cabot’s motor 
and economically with less maintenance. production, our motor development engineers 


For over 50 years Holtzer- 
Cabot has concentrated its fa- 
cilities in the design and appli- 
cation of special motors, such 
as those illustrated above, to 
meet specific design and per- 


are available for consultation on your postwar 
fractional H.P. motor requirements with you. 
There is no obligation, of course. 


HOLTZER-CABOT 


Division of First Industrial Corporation 


Designers and Builders of Special Fractional HP Motors and Electrical Apparatus 


125 AMORY STREET, BOSTON 19, MASS. e NEW YORK, N. Y. e CHICAGO, ILL. e PHILADELPHIA, PA. 





Raytheon Voltage Stabilizers 
CONTROL Output Voltage to + %% 


PRINCIPLES OF OPERATION 


The stabilizer consists of two transformers with the 
primaries in series. One of these transformers operates 
at high magnetic density. This transformer with the 
higher saturation is partially resonated by means of a 
condenser. The secondary of the two transformers are 
connected in series opposed. Careful design results in 
the various voltages adding up vectorially producing 
the desired output changes compensating for dif- 
ferences of individual voltages. The resultant is a con- 
stant output voltage. This action is illustrated above 


in the chart of vector relations of voltage. 


A Raytheon Voltage Stabilizer . . . built into new 
equipment or incorporated into apparatus not having 
voltage regulation ... improves the performance and 
assures reliable, accurate operation of the equipment. 
It stabilizes varying line voltages from 95 fo 130 
volts to plus or minus 14 %. Entirely automatic in oper- 
ation, the Raytheon Voltage Stabilizer has no moving 
parts, nothing to wear out. Simply connect it and for- 
get it. Write for Bulletin DL48-537, 


The coveted Army-Navy “E”, for 
Excellence in the manufacture of 
wor equipment and tubes, flies 
over all four Raytheon Plonts 
where over 15,000 men and wom- 
en are producing for VICTORY. 





Here’s helpful information 
for experienced workers 
and for the man who “didn't 
know you could 
weld aluminum.” 


ALUMINUM COMPANY OF AMERICA 
2179 Gulf Building, Pittsburgh 19, Pa. 
Send me the revised edition of WELDING 
and BRAZING ALCOA ALUMINUM 


Name__— ; ints 


Company. 


ee 
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"We have run the 
6-ounce machine 


purchased 3 years 
ago continuously, 
24 hours a day. 
We are purchasing 
another machine 
from you." 


Sustained production records like these make users of Lester Injection Mold- 
ing Machines come back for more. Like other Lester enthusiasts from coast 


to coast, these two molders have proved for themselves that the Lester 


delivers the kind of performance it is designed and built for. 


Each one of the standard sizes of Lester Injection Molding Machines incor- 
porates all of the features* which are responsible for Lester performance. 
See for yourself why these modern molding machines are preferred when 
economical, profitable production of high quality moldings is-required. 


Write or wire for complete data and specifications. 


*Here’s why LESTERS stay on the job... 


@ VERTICAL HEATING CYLINDER with bollow  €} CENTRAL DIE ADJUSTMENT assures perfect 
injection plunger for high heating efficiency. parallelism of die plates. 


© EXTRA, INTERCHANGEABLE HEATING CYLINDERS —@} wEayy ALLOY STEEL BEAM FRAME gives 


for each model widen operating range. 


ee POSITIVE DIE LOCKING bolds flash on mold- 


ings to rock-bottom minimum. 


rigid support to die locking mechanism. 
© SIZE RANGE—4, 6, 8, 12, 16 and 22 ounces. 


The 6-ounce Lester is a sturdy, versatile molding machine with the same 
ability for high production as the other models in the Lester line. From the 


small 4-ounce to the time-tested 22-ounce size, each is a true Lester. 


authorizing purchase 
of additional 6-ounce 
machine. The two machines 
we now have, have been 
operating constantly 
shutdown on both machines 
is less than 24 hours.' 


Representatives in Foreign Agent 
NEWYORK CITY + DETROIT DOWDING & DOLL, LTD. 


LONDON, ENGLAND 
LEOMINSTER + LOS ANGELES 6007 2 iu anny pr. LT. 


CHICAGO + CINCINNATI — syDNEY, AUSTRALIA & 
SAN FRANCISCO WELLINGTON, NZ 


INJECTION MOLDING MACHINES 
Mere rea ieee 12.9 (1:00 210) 31) On| erent 
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without scratching or 


it operates by 
e, it is especially 
ale workers: 


maimi use 
fingertip pressur 
suitable for fem 
Skill is not a factor: 
A descriptive brochure, giving all 
mechanical details, cutting sizes an 
features is available. Just write: 


WALDES 
KOH-I-NOOR, INC. 


LONG ISLAND city 1. §- ¥. 


MARCH 1945 





We.at Dow know from experienée~that success in 
San . 


plastics is not a one-man nor even a one-industry job. 
It calls for the combined skill and cooperation @ 
manufacturer or designer plus fabricator plus raw 
materials producer. Working together, this team saves 
time and money and puts plastics to work successfully. 
Call us—we’ll do our part. 





STYRON 


- 








ETHOCEL 





and Potential Uses 


Sei 


ating ma-ks5 chemical apparatus; pump parts; valves and valve 

s;nam° plates; meter parts; paint brush handles; insulation; 
pppers; funnels; bottles; closures; plumbing parts and equip- 
nt; wire coating, etc.; pipe and tubing for installations requir- 
g chemival and corrosion resistance. 


sent and Potential Uses 


shting fixtures; insulators; battery cases; hydrometers; funnels; 
ttles; closures; food handling equipment; pharmaceutical, 
smetic and jewelry containers; costume jewelry; novelties; 
frigeration parts; pens; pencils; liquor dispensers; escutcheons; 


emical apparatus; dishes; lenses; decorative objects, trim, 


esent and Potential Uses 


usings; radio cabinets; aircraft parts; containers; insulators; 
shlights; automotive parts; escutcheons; refrigerator parts; 
pl handles; rods, tubes, bars, and special extruded shapes for 
chen trim; automotive and aircraft window frames; modern 
dow blinds. Also used as tape and wire coating. 


HE DOW CHEMICAL COMPANY 


MIDLAND, MICHIGAN 


York + Boston + Philadelphia + Washington + Cleveland « Detroit 
* St. Levis « Heuston ¢ San Francisco + Les Angeles «+ Seattle 


Properties and Advantages 


Resistant to chemicals, abrasion, corrosion, water, and moisture; 
good electrical insulator; excellent thermal insulator; non- 
flammable; tough; flexible; dimensionally stable; not recom- 
mended for installations requiring temperature resistance above 
170° Fahrenheit; tends to brittleness at very low temperatures. 


Properties and Advantages 


Clear, translucent or opaque; broad color range; excellent high 
frequency electrical insulator; can “pipe” light through rod at 
angles, around corners, etc.; resistant to acids and many alkalies; 
low water absorption; light weight; stable at low temperatures; 


limited solvent resistance; available only in rigid forms. 


Properties and Advantages 


Extra tough, particularly at low temperatures; attractive colors; 
pleasant to handle; transparent or translucent; dimensionally 
stable to varying climatic conditions and temperatures; light in 
weight; available in wide range of flow; not available in crystal 


color; limited chemical and solvent resistance. 





Reprinted from “DUREZ MOLDER” 


Tapping 
Phenolics 


As phenolic plastic molding — 
re of an abrasive nature, it 1S 
alan to use high speed cote 
chrome plated taps having three oo 
rather than the four commonly used. 
5 degrees on the 
cases 


hole 


negative rate of about 5 4 
front face of land will in some 
prevent binding of taps in the 
when it is backed out. 


It is also recommended to use ma- 
chine taps .002” to 005” oversize as 
these taps will produce more parts - 
tap. For example, a 6/32" screw : 
ameter is .138”. The standard tap dl 
ameters are minimum 1395” to maxi- 
mum .1415”. So if a tap should be 
to the minimum dimension, it will wear 
down to .138” in approximately 400 
holes, making the hole too — ‘ 

versized .005” tap is used, ! 
possible to produce at least 1200 ee 
per tap. From 65 to 75% of threa 
should be used. 


Peripheral speeds for tapping pheno- 
lic molding materials are from 50 to 
80 feet per minute. 


It is important to countersink the 
holes larger than the diameter of ” 
tap to prevent chipping around the 


threaded hole. 


Air blasts concentrated on the tap 
operated by the stroke of the tapping 
head will help to clear the chips an 
act as a cooling agent, minimizing fric- 
tion and overheating, which prolongs 
the life of the tap and results in greater 
production per tap. 


TYPE “Z” THREAD-FORMING SCREWS 
For fastening to cellulose acetate and nitrate com- 
pounds, methyl methacrylate resins, polystyrenes, 


molded and laminated phenolics, and metal. Forms 
a thread in the material. 


TYPE “F’” THREAD CUTTING SCREWS 
Expressly developed for use in phenolic and urea 
base compounds, cold mold compositions, and hard 


rubber. Also for metals. Cuts a thread in material 
like a tap. 


TYPE “U” FOR PERMANENT FASTENINGS 


For use in all kinds of plastics and metals. Ham- 
mered or otherwise forced into the material, it 
forms its own thread. Cannot be removed. 


Other types of P-K Screws are available. A handy 
new “USERS’ GUIDE” describes them all, tells how 
and when to use them, Write for a copy. It’s free. 
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FROM DUREZ 


BUT FIRST TRY THE 


WHICH ELIMINATES TAPPING 


Savings of 30% to 50% in time and labor costs are com- 
mon when P-K Self-tapping Screws are adopted, be- 
cause they eliminate tapping and tap expense. 

One operation makes the fastening with a P-K Self- 
tapping Screw. Driven into a plain, untapped hole, it 
forms or cuts its own strong threads in plastics or 
metals — prevents stripped threads. 


Eliminates Inserts, Too! Molding is faster, costs less 


— and there’s no sacrifice of strength and security with 
the “short cut” method. 


Is your assembly one of the 7 out of 10 jobs in which 
P-K Self-tapping Screws can be used to advantage? 
Check up now, before you set up metal or plastic 
assembly practice on new models. And “question every 
fastening” on your present production line. 


A P-K Assembly Engineer will help you, and you can 
be sure he’ll recommend only the best type of Self- 
tapping Screw for the job, because Parker-Kalon 
makes all types. He'll call at your request ... or, mail 


details for recommendations. Parker-Kalon Corp., 
208 Varick Street, New York 14, N. Y. 
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Blessed Event 


The Howell Protected Type Motor, shown, gives com- 
plete protection against dripping liquids, metal chips 
and other falling particles. Completely streamlined— 
utilizing non-breakable steel frame—malleable or steel 
base—cast iron end plates and cast iron, weatherproof 
terminal box are standard construction features. Spe- 
Cia! horizontal and vertical mountings are available. 


Avcilable in sizes 5 H.P. and smaller. Other sizes and 
types available up to 150 H.P. 


MARCH 1945 


The reception given a new Howell Motor in any plant comes 
right from the heart. For when a Howell of any size or type is 
delivered, you can be certain of two things: 


1. Every Howell Motor is built of the finest materials, is 
statically and dynamically balanced, and thoroughly in- 
sulated throughout — 


. Our steadfast policy of maintaining pre-war standards, 
with no compromise in quality, is being rigidly main- 
tained. 

Yes, we are swamped with orders today. The delivery situation 
in the entire electric motor industry is serious. But we fully 
recognize our obligations, and we are putting forth our maximum 
efforts to see that Howell Motors are distributed among those 
users whose needs are most vital to the war effort. 


Ciuy Mowgwower by : 
HOWELL ELECTRIC MOTORS COMPANY 


HOWELL, MICHIGAN 
Manufacturers of Quality Motors Since 1915 





when they offer thee a heifer, 
run with a halter 
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....and, these days, if and when anyone offers you Macallen 
Mica, grab it quick. Because Macallen Mica has maintained high- 
est standards of dependability for more than 50 years, it is natural 
that it should be so generally specified for the machines and in- 


’ 
struments of war. 


When you think of MICA think of MACALLEN, 


ELECTRICAL MANUFACTURING 





i a 


IRC PRESENTS 


THE NEW FRW 


-e A 
WIRE WOUND RESISTORS 


Flat as a flounder, efficient as a standard tubular wire wound ... and available 
right now for essential uses . . . the new Type FRW packs a wealth of features to 


recommend it for many limited-space applications. 


Five standard sizes, covering the 0.1 to 22,000 ohm range, are now being 
built to JAN-R-26 specifications for RW20, RW21, RW22, RW23 and RW24 
aad 4 ttt requirements. 
Non-magnetic mounting brackets extending through the resistor allow easy and 
eee economical mounting, aid in uniform heat distribution along the entire length of 
the resistor, and serve as conductors to transfer internal heat to the chassis. 


FRW’'s may be mounted vertically or horizontally, either singly or “stacked.” 
Although light in weight, they have exceptional mechanical strength and withstand 
severe vibration. They reflect in every detail IRC's traditional high quality. 


tne 


ag INTERNATIONAL 


For more complete details 


write for FRW engineer- 
ing data bulletin, now in % A C C 
preparation. e 


f Dept. 6-C 
ep 401 NORTH BROAD STREET, PHILADELPHIA 8, PA 


€ FARIABLE are IRC mokes more types of resistance units, in more shapes, for more applications than ony other 


; 
; 


ata te 


AN 3155. [BTR wa! 


MARCH 1945 





How many of these 
FIBERGLAS* ELECTRICAL INSULATION MATERIALS 


can you use to Advantage? 


There is a Fiberglas Electrical Insulation Material 
available to meet virtually every insulation need. 
Fiberglas—glass in fiber form—provides a thin, 
strong, flexible, inorganic fabric base for insulat- 
ing impregnants. This combination has unex- 
celled advantages and characteristics for electrical 
insulation. 


Fiberglas Insulated Wire and Cable ... Most wire manufac- 
turers are currently manufacturing Fiberglas ‘nsulated 
wire of many different types for 

a wide range of applications— 

magnet wire, single and double 

covered, lead wire, radio hook-up 

wire, aircraft ignition cable, 

neon sign cable, and wires for 

special purposes are all in large 

volume production. 


Fiberglas Varnished Cloth and Tape... 
Made by many manufacturers 
who impregnate various types 
of Fiberglas Cloth with several 
kinds of varnishes. These prod- 
ucts are available in 36” widths 
or cut to any desired tape width. 


ee ee 


Fiberglas Mica Combinations ... The combination of thin 
glass cloths with mica for ground 

insulation is not dependent upon 

impregnating varnish for its 

electrical characteristics; the 

mica splittings provide dielectric 

strength while Fiberglas gives 

it strong inorganic backing. 


Fiberglas Laminates ... Most manufacturers of electrical 


Ex 


laminates make one or more 
types of Fiberglas base mate- 
rials. The finished materials are 
used in motors and generators as 
slot sticks, armature or stator § 
end laminations, brush holders, 
space blocks, etc. The low power 
factor obtainable has resulted i! 
increasingly wide use in radio and electronic applications 


Write for booklet ... It tells what type to use, where ani ff 
how. Send for your copy today, and ask for the name of 
the Fiberglas Electrical Insulation 

Materials supplier located nearest 

to you... Owens-Corning Fiberglas 

Corporation, 1866 Nicholas Bldg., 

Toledo 1, Ohio. In Canada, Fiberglas 

Canada Ltd., Oshawa, Ontario. 


Each Distributor of Fiberglas-base Insulation Materials has his own source of supply; 
none of these processed insulations is made by Owens-Corning Fiberglas Corporation. 


FIBERGLAS 


*T. M. Reg. U. S. Pat. Off. 


ELECTRICAL INSULATION MATERIALS 


BE SURE TO SEE THE FIBERGLAS ELECTRICAL INSULATION MATERIALS EXHIBIT <—————- 
THE NEXT SHOWINGS ARE: Hotel Statler, Buffalo, February 27-March 1; Biltmore, Dayton, March 7-9; 
Netherlands Plaza, Cincinnati, March 13-15; Hotel Henry Grady, Atlanta, March 20-21; 
Hotel Tutwiler, Birmingham, March 27-28. 
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Wide Range Wide Range of Wide Range 
of Types Shapes and Sizes of Insulations 


The question faced by every user of electrical 
wire and cable is: What is the specific job, what 
are the special qualities needed? The answer can 
be readily found at Auto-Lite. 


Auto-Lite engineers will be glad to help you deter- 
mine just what size, type and shape of wire you 
need, what material to use and what insulation, 


a 


vet TUNE IN “EVERYTHING FOR THE BOYS” STARRING 
WAR 


BONDS 
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Auto-Lite research has anticipated the problem, 
has engineered the solution. The manufacturing 
facilities in the big Auto-Lite plant are diverse 
enough to furnish the kind and quantity of elec- 
trical wire and cable you need. Address your in- 
quiries to 


THE ELECTRIC AUTO-LITE COMPANY 


SARNIA, ONT. Wire and Cable Division PORTgHURON, MICH. 


DICK HAYMES — EVERY TUESDAY NIGHT — NBC NETWORK 





paveck it WITH Paragon 


NOTHING is more vital to the war produc- 
tion program than electrical equipment. 
Guard it with Paragon automatically reset, 
synchronous motor operated time delay re- 
lays, which: 


1. Protect rectifiers and tube filaments 
from application of plate current be- 
fore filaments are preheated. 


. Accurately control the various steps 
of motor acceleration. 


. Dependably delay the closure of ele- 
vator control circuits. 


. Stagger the closure of multiple circuit 
systems so that full load will not be 
applied at start. 


Paragon Time delay relays have countless 
uses . . . for example: machine tool control, 
therapeutic machine operation, controlling 


* Approximate sizé of 800 Series, 4%" high, 244" wide, 1%" deep. 


TIME 


compressor bypass valves, split second con- 
trol of light exposure in photographic, blue 
print and X-Ray work, operation of pneu- 
matic tube carrier systems, etc. 


Accuracy of the time cycle and operation of 
the timer not affected by changes in ambient 
temperature or vibration. Designed for panel- 
board mounting or may be mounted to 
standard handy box or single gang switch box. 


Built by an organization of engineers and 
skilled craftsmen specializing on electrical 
equipment since 1905. Write for a bulletin 
on 800 series Time Delay Relays. 


PARAGON ELECTRIC COMPANY 
700 Old Colony Building * Chicago 5, Illinois 


Tip he 
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DELAY 
RELAYS 


IT MAKES LESS FUSS 


Alcoa Aluminum Alloys help to make this York 
compressor lightweight and compact. 
The V/W design has the same crank effort 


ee 


characteristics as does an “in line” cylinder 
arrangement. The lightweight aluminum pistons 
and connecting rods reduce reciprocating and 
rotating weights and make balancing easier, with 


consequent reduction in vibration. Higher rotative 


speeds are possible, therefore. 
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A prewar refrigeration compressor built by York Ice Machinery 

Corporation. Pistons and connecting rods are Alcoa Aluminum 

permanent mold castings. Suction valves, discharge valve plates 
and cages are also aluminum. 


The aluminum alloy connecting rods serve as 
bearing metal, eliminating the need for bearing 
inserts at the crank and wrist pins. The high 
heat conductivity of the pistons helps to reduce 
compression chamber temperatures. And of great 
importance here, aluminum works well in contact 
with the refrigerant, Freon-12. 

ALumiInuM Company oF America, 2179 Gulf 


Building, Pittsburgh 19, Pennsylvania. 














Take a handfs| 
of Corbin Screws 


You’ll see clean, saw-cut 
slots or true-shaped Phil- 


lips recesses, well-formed 





heads correctly centered 












over strong, straight Cobin Sloried 


Wood Screw 
shanks; deep, keen 


threads with sharp points. om 
You’ll see what we 

mean by uniform accu- 

racy, which allows only 

the best to get through 


me Corbin-Phillips 
Corbin — to you. Wood Screw 


‘ie a. Look to Corbin Screw CN 
2 5 s Corporation for your re- 
. °ge = quirements in Corbin- 
CENTERED DRIVING | 





Phillips and Corbin Slot- 

o 
means faster fastening |‘ ¥ sc Me & 
chine Screws, Hardened sheer metal Screw 
Sheet Metal Screws, Self- 
Tapping Machine Screws, 
Stove Bolts. Also Steel 


A Corbin-Phillips Recessed Head Screw holds the end of the 
driver firmly centered in a four-point grip of steel. This 


gives you non-slip operation, permitting faster fastening, 


: . Drive Screws, Lag Screws 
with each screw driven home stronger, deeper, firmer... aii . 


Cap Screws, Set Screws, 


: Hex Semi-Finished ' 
Whether you drive your screws by hand or power, use ex Semi-Finished Nuts Corbin-Phillips 


Machine Screw Nuts, Es- Sheet Metol Screw 


making for greater security, better production, lower cost. 









Corbin-Phillips Centered Driving for better profits! 
CORBIN-PHILLIPS AND CORBIN SLOTTED 


Wood Screws, Machine Screws, Hardened 
Sheet Metal Screws, Self- Tapping Machine 
Screws, Stove Bolts. Aircraft Screws to gov- 
ernment specifications . . . 

Also — Steel Drive Screws, Lag Screws, 
Cap Screws, Set Screws, Hex Semi-Finished 
Nuts, Machine Screw Nuts, Escutcheon 
Pins and Chain. 


THE CORBIN SCREW CORPORATION 


|) The American Hardware Corp., Successor 
NEW BRITAIN, CONN, Warehouses: New York, Chicago 


cutcheon Pins and Chain. 











We manufacture Air- 











craft Screws and Nuts to 











government specifica- 










tions. 

















/ : Corbin Slotted 
See your Distributor — Machine Screw 


also complete stocks at 
Chicago, New York and 


New Britain... 





and sales 
representatives who can 
“talk shop.”’ 






Corbin-Phillips 
Machine Screw 
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BH EXTRA FLEXIBLE FIBERGLAS SLEEVING 


4 


canon?” 


F.w electrical insulations can double in brass as heat 
insulations. Yet so effectively heat resistant is BH Extra 
Flexible Fiberglas Sleeving that actual service records 
show it refuses to burn even in direct contact with heat 
units. The reason—both yarns and impregnation are 
non-inflammable! 

A special gum base and dye applied by an exclusive BH 
process is responsible for many more features. It perma- 
nently prevents fraying, stiffening and abrasive wear. 
The sleeving is unusually flexible and takes the roughest 
handling ‘without fraying. It does not harden and crack 
with age—lasts indefinitely without deterioration. It is 
also non-crystallizing at low temperatures. 

Fiberglas is non-absorbent and unaffected by moisture, 
oil or grease—qualities ideally suited to appliance manu- 
facture for instance. And it has high dielectric and tensile 
strength. 

“Punishment” tests prove that BH Extra Flexible 
Fiberglas Sleeving is the most logical insulation for a host 
of tough jobs. Why not see for yourself? It’s available in 
all standard colors and all sizes from No. 20 to 5%”, in- 
clusive. Write for samples today and compare! 


BH SPECIAL TREATED FIBERGLAS SLEEVING 
UNAFFECTED BY HEAT UP TO 1200°F! 


This is a high quality sleeving that will not fray when cut 
and withstands heat up to 1200°F. Yet no saturant is used 
in the exclusive BH process! Flexible as string, too. Made 
in natural color only—all standard sizes. Try it! 


PRODUCTS 


Dept. M Conshohocken, Penna. 
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Today, our electrical equipment encircles the globe; some serving at 
Greenland’s ice cap or in Kiska’s fogs .. . others stewing in the swamps 
of a Pacific atoll. 

With the destinations of war-products totally unknown, manufac- 
turers logically have preferred “building-in” WESTONS on their con- 
trol panels. They know that a WESTON will perform dependably 
anywhere ... that there is sound reason behind WESTONS acceptance 
as the international standard. 

' And tomorrow, with equipment reaching known markets, instrument 

preferences will remain unchanged. For while human life no longer will 
be at stake, reputations will. So manufacturers will continue to “build- 
in” the instruments which consistently tell-the-truth ...to build broader 
market acceptance and customer good-will, and assure highest 
efficiency from the machines which bear their name. 


@ Laboratory Standards 

@ Precision DC and AC Portables 

@ Instrument Transformers 

@ Sensitive Relays 

@ DC, AC, and Thermo Switchboard 
and Panel Instruments 

@ Specialized Test Equipment 

@ Light Measurement 
and Control Devices 

@ Exposure Meters 

@ Aircratt Instruments 

@ Electric Tachometers 

@ Dial Thermometers 


Weston 


WESTON ELECTRICAL INSTRUMENT CORPORATION 
600 FRELINGHUYSEN AVENUE, NEWARK 5, NEW JERSEY 


FOR OVER 55 YEARS LEADERS IN ELECTRICAL MEASURING EQUIPMENT 
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ONLY ONE MATERIAL PASSED THIS 


OZONE TEST 


Electric current discharged through at- 
mosphere creates ozone, and distributor 
cap nipples receive the full attack of 
this enemy of electrical insulation. 
hat’s why distributor cap nipples-were 
used in a comparative test of serviceslife 

exposed to highly concentrated ozone 
for six hours. The test was conducted 
at room temperature, with the nipples 
under typical service tension. The na- 
tural rubber nipple (right) failed and 
is useless. The synthetic rubber nipple 
(center) is cracked; its insulating qual- 
ities seriously impaired. The nipple 


molded from ViNYLITE elastic plastic 
(left) survived the test and js in excel- 
lent condition. 

This test approximates in a few hours 
the effect of ozone on distributor cap 
nipples during a long period of ordi- 
nary service. VINYLITE elastic plastics 
offer you materials that are highly re- 
sistant to ozone’s destructive force. 
Available for making extruded as well 
as molded products, they bring longer 
life and new dependability to a wide 
range of products, such as wire and 


cable insulation, gaskets, grommets, 


door bumpers, seals, and tubing. 

If you have an essential production 
problem, our Development Labora- 
tories or technical representatives will 
be glad to help you solve it. If you are 
planning future products, write for 
Booklet VA-17 which describes the vari- 
ous VINYLITE plastics and their uses. 


BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation 
30 East 42ND STREET, New York 17, N.Y. 


as 


Plastics 
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HELPS CHECK 


Ml 


To test pitch-adjusting propeller governors to an 
accuracy within 1 rpm at maximum speed, Nash- 
Kelvinator Corporation needed second-splitting test 
stands far more precise than any conventional type 
available. Furthermore, the testers had to provide for 
measurement throughout the full range a: rpm over 
which the governors were to operate. 

In designing a new precision unit for the job, Nash- 
Kelvinator engineers required a motor drive which 1.) 
had the ability to maintain,closely the required operat- 
ing speed, 2.) provided wide speed range, and 3.) had 
a simple means of rapidly adjusting speed as desired. 
G-E Thy-mo-trol drive met all of these requirements. 


Operated from a regular a-c power line, Thy-mo-trol 
furnishes smooth d-c motor torque to drive the governor 
at the desired speeds. The governor, in turn, controls a 
hydraulic system which simulates the pitch-adjusting 
mechanism of the propeller. The Thy-mo-trol drive is 
a ‘‘stand-in’’ for the propeller system. The Thy-mo-trol 
control circuit is tied into the hydraulic system so as to 
permit changing governor speed to duplicate the response 
of the propeller system, and thus provide a ground test 
of the governor. 


GENERAL @ ELECTRIC 


676-175-8900 


Buy all the BONDS you can—and keep all you buy 
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Thy-mo-trol electronic panel shown at left with cover removed 


to one “rev” in 3000 


Thy-mo-trol drive offers unusual advantages to de- 
signers of highly advanced machines, whether they be 
testers, machine tools, or special production devices, 
such as coil winders and welders. A single co-ordinated 
set of equipment furnishes fully controllable d-c motor 
torque from an a-c supply. Constant-current accelera- 
tion and constant speed under varying loads are inherent 
in the Thy-mo-trol system. 

Standard Thy-mo-trol drives, including d-c motor, elec- 
tronic panel, transformer, and control station, are avail- 
able from 14 to 25 hp. G-E engineers will help you 
select and apply Thy-mo-trol drives or explore their 
suitability for new types of jobs. Ask for Bulletin 
GEA-4025. General Electric Company, Schenectady 5, N. Y. 





"The Only Ticket I Get 
For High-Speed Driving 
.--iS the Inspector’s 


OK Tag?” 


...and he’s making faster : 
fastenings every day with = 
AMERICAN PHILLIPS SCREWS 


The slowest workers become highly efficient when you equip them 
with American Phillips Screws and power drivers. They're no 


longer slowed down by frequent fumbling and dropping, by crooked driving, or by 
screws with broken heads that must be backed out and replaced. 


And the driving process itself is far faster, with American Phillips Screws. For the 
driving bit and screw align themselves into one straight driving unit . . 


. can’t twist 
apart ... don’t have to be held in line by main strength. This permits the use of power 
drivers, multiplies man power, and gives maximum return on screw-driving costs, to 
small users as well as large. 


The American brand of Phillips Recessed Head Screws is made under rigid labora- 
tory check, and a unique system of piece inspection. Delivery service is maintained 
by high-speed production. And engineering service is at your service on any problem 


AMERICAN SCREW COMPANY 
PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois Street 


Detroit 2: 502 Stephenson Building 


Put the Screws 


" AMERICAN 


BUY BONDS Ty — 
= PATENTS MAKE JOBS 
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N THE ponderous Percherons 
O that hauled the bright beer- 
wagons ...as in the arena at today’s 
horse show ... harness and trappings 
always reflect the cheerful wink of 
burnished Brass from buckles, studs, 
and mountings. 


For that matter, there are Brass 
harness buckles on the belts of the 
horsemen themselves. And Brass 
flashes from the spurs on their boot- 
heels. Traditional uses? Yes, but 
there’s more than tradition ...there’s 
proven practicality. For harness 


buckles must be strong, must resist 


x BUY 
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How many Girths have been Buckled Up by BRASSP 


corrosion from lathered flanks and 
sweat-wet leather. Nothing ever 
stood up to those demands so well 
. +. yet remained so easy to brighten 
...as Brass. And what else enriches 
saddle leather like the golden glint 
of Brass! 


When Brass is unharnessed from 
the war effort, then Bristol will help 
to make many of these traditional 
uses of Brass again familiar parts of 
the American scene. And speaking 
of traditions in Brass, if you use this 
versatile alloy, you might make note 
of a certain tradition here at Bristol 


BONDS TO BUY BRASS FOR BULLETS «x 
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.- +95 full years of supplying some 
of the most exacting fabricators of 
Brass in this country with sheet, rod, 
and wire of analyses that conform pre- 
cisely and continuously to their specifica- 
tions. Asa user of Bristol Brass, your 
own experience would be the same. 


THE 
BRISTOL BRASS 
CORPORATION 


Makers of Brass since 1850, Bristol, Conn. 
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PLASTIC PARTS. 


SMALL MOTORS and molded 
plastic parts, both from 
General Industries, meet 
frequently on assembly 
lines of leading manufac- 
turers. When they do, 

they match up with pre- 

cision because of the care 

and ability which goes 
2 into their manufacture. 
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Sagal UPON BOTH 


FROM GENERAL INDUSTRIES 


J 3 Our Smooth Power drives have been proved for 
years in our own lines of recorders, record-changers and 
turntables. Their quick pickup, unvarying speed, 
velvety smoothness and dependability have kept them 
favorites for many peacetime products, and have been 
responsible for their wide military use. Most buyers find 
what they want in our standard lines, but when specifi- 
cations are unusual, we design and build them to order. 


THE 
.* =-- In our molded plastics division, your blue- 
ENERAL 


prints or sketches get close scrutiny by engineers who 
know plastic compounds and how to use them. Our 
mold designers study every job to find ways of doing it NDUSTRIES 
better, quicker and more economically. As for close COMPANY 
tolerances and fine finishes, we refer you to the assembly 

men and inspectors in the many plants which depend 


upon us for their molded plastics. 


So, you can depend upon General Indus- 
tries for your postwar needs in both these 
products. You’ll save time by starting 
general discussions now, to be followed by 
details when our military commitments 
have been finished. Please address the spe- 
cific division ... motors or molded plastics. 
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Who'd buy an 


OLIVE DRAB 


Refri gerator? 


Olive drab or gray is hardly the right color 
for the kitchen. But to get more gayly fin- 
ished home appliances, we've got a job to 


do on olive drab NOW! 


Today, M & W coatings are going on radios, 
shells, bombs, airplanes, submarines, tor- 
pedoes — in fact, on almost any war ma- 
terial where a paint, varnish, lacquer or 
enamel is needed. Tomorrow we hope our 
many attractive coatings will be on your 


post-war products to give them eye appeal. 


MAAS & WALDSTEIN aii i N. J. 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
BRANCH OFFICES & WAREHOUSES: 1658 CARROLL AVE., CHICAGO, ILL. © 1228 W. PICO BLVD., LOS ANGELES, CALIF. 
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45 years of continuous research devoted entirely to oxidation resisting alloys—NICHROME. 
ie Parrection of the World's finest resistance alloy Although there are several excellent Nickel Chro- 


* * * 
- + that is the pedigree of NICHROME*. mium. combinations, there is only one NICHROME and 


it is made only by Driver-Harris. 


For just as champions are created through selective 
So put the “stamp of quality” on your post-war 


products by assuring dependable performance and 
longer life with NICHROME and other D-H resist- 


scientific breeding, so do Driver-Harris Engineers, by 
means of perfected melting, hot rolling and cold 
finishing processes and exclusive quality controls, 


succeed in producing the champion of all heat and ance alloys. 


*Trade Mark Reg. U.S. Pat. Of, 


Driver-Harris 


COMPANY 
HARRISON, NEW JERSEY 


BRANCHES: CHICAGO © DETROIT © CLEVELAND © LOS ANGELES e SAN FRANCISCO « SEATTLE 
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Services said, ““Censored’”’! However, here’s another example of 
Santay’s ability to make simple or intricate SELECTOR 
MECHANISMS. 


Santay possesses the four important factors in producing simple or 
intricate SELECTOR MECHANISMS; (1) design ability, (2) develop- 
ment ingenuity, (3) manufacturing facilities, and (4) the desire to 
serve. In addition, Santay possesses twenty-five years experience in 
designing and making tools for the metal working industry. 


Santay continues to produce SELECTOR MECHANISMS now as they 
will in times of peace. Should you have a product in which a mechanical 
assembly of any kind is involved, may we suggest you investigate 
this skilled precision craftsmanship! 


INJECTION MOLDING » METAL STAMPING « ELECTRO-MECHANICAL ASSEMBLIES 


G ‘serie wanted to bring the camera into focus, but the Armed 
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SAVTAY CORPORATION 354 NORTH CRAWFORD AVE. CHICAGO 


REPRESENTATIVES: ae ana , > WILKE N REET, BUFFAL 9, NEW Y ee | 
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@ One of the most serious and annoying problems faced by radio and 
electrical engineers has been fluctuating output voltages due to varying 


input voltages. Now, Electronic Laboratories has solved this problem 
by using a high-efficiency, regulated type transformer system applied 
to vibrator operation for 

DC systems. 


This type of transform- 
er, as shown above, con- 
sists of primary and 
secondary windings having 
a linear magnetic leakage 
path between them. The 
tank condenser, C, is con- 
nected across the secon- 
dary winding. 


The equivalent circuit 
diagram is shown at the 
right (see Fig. 1). Lx represents the leakage inductance provided by 
the magnetic shunts. L, and L, are primary and secondary inductances 
respeectively, L, working at the saturated portion of its curve. 


Fig. 1 


The net voltage across the output terminals is the vectorial sum of 
the equivalent voltage input and the drop across the reactance Lx. 
This drop is due to the condenser current (additive) and the inductive 
current drawn by the saturable reactor L, (subtractive). In operation, 
when the input voltage rises, there is a proportional increase in con- 
denser current. Also, due to the non-linear characteristics of Ls, 
there is a more than proportional increase in the inductive current. 
The next effect is an increase in the inductive (subtractive) drop in 
the reactor Lx. Thus, the voltage across the output terminals tends to 
remain substantially the same. When the input voltage goes down, the 
inductive drop on Lx will fall at a faster rate than the capacitive drop 
due to C, for reasons explained above. This results in a net gain in 
capacitance or additive drop which prevents the output voltage from 
decreasing with the input voltage. 


To insure absolutely flat regulation, coils wound on the primary 
are connected to buck a small percentage of the voltage of the sec- 
ondary as shown by the accompanying schematic (see Fig. 2). The 
bucking voltage, being a linear quantity, can be made to compen- 
sate exactly for the small rise in voltage across L, as it swings 
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through its saturation 
curve. 


An important feature of 
this system is its excellent 
load regulation. The out- 
put will tend to remain 
constant with load, since 
the reactive energy stored 
in the secondary circuit 
can be made large com- 
pared to the actual energy 
delivered at the output. 
This method of regulation 
is particularly suited to 
battery-operated power supplies, because*it is a high-efficiency regu- 
lator and not a losser, as available heretofore. In addition, the output 
wave form approaches a sine wave, which is especially desirable in 
certain applications. Also, any number of output voltages and currents, 
both AC and DC, can be obtained from the secondary circuit of a 
single transformer. 


Fig. 2 


E-L Vibrator Power Supplies have wide application in many fields: 
radio, electrical, electronic, marine, aviation and railroad. Their high 
efficiency and versatility with multiple inputs and outputs, enable them 
to meet many power supply needs. They may be designed to provide 
any wave form required for specific equipment. . . Economy is assured 
because of long, efficient service with minimum maintenance. E-L En- 
gineering Service is available to discuss your power supply problem 
and to design a vibrator power supply to meet specific voltage, power, 
size and weight requirements. 


E-L STANDARD POWER SUPPLY 
Model 1566 


This typical E-L unit, with voltage regulation, is used to supply 
the necessary voltages for the Signal Corps Model BC-100 Walkie 
Talkie Transmitter-Receiver, from a 6, 12, or 24 volt storage battery. 
Input Voltages: 6, 12 and 24 volts DC 


Output Voltages: 140 volts DC at 0 - 55 ma... 
30 ma... . 45 volts DC at 250 - 550 ma. 


Regulation: Output voltages are held constant within 5% over the 
entire range of load changes listed above, as well as over input 
voltage variations, as for example, 5.7 volts to 7.5 volts. 


. 90 volts DC at 
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Everyone Has An Economic Stake In 


INDUSTRY’S 


No.1 PROBLEM 


...and CENTURY MOTORS Help to Increase 
and Maintain Jobs by Aiding Manufacturers to 
Produce More and Better Goods at Lower Cost 


‘Thousands of manufacturers of production and 
processing equipment and the plants that use 
this equipment are realistically planning to in- 
crease and maintain jobs and job security for 
millions by improving production methods, 
which, in turn, will result in more and better 
goods at lower costs. 


How Century Motors Help Producers to Effect 
Lower Costs 


Production and other processing equipment 
play a vital part in building and maintaining 
postwar prosperity, and electric motors are 
production tools, too — being a component 
part of the machines they drive. 


The production advantages of Century 
Motors include the great variety of motor 
types available to match the functional charac- 
teristics of machine operation — their unusual 
freedom from vibration that contributes to 
closer tolerances in high speed, precision 
work — motor protection that means unin- 
terrupted production in spite of hazardous 
atmospheric conditions—a _ keep-a-running 
ability that spells continuity of operation — 
permanently quiet operation that conserves 
human energy — and many other Century fea- 
tures that reflect lower final costs. 















An Individual Organization Job 


The answer to Industry’s No. 1 Problem 
must come from each individual organization 
— not business as a whole. American enter- 
prise can increase jobs and maintain job se- 
curity at high wages only by each and every 
company improving its production methods. 
As a result, John Q. Public will be able to buy 
more and better goods at lower cost. 


Century's Organization Helps, Too 


The nation-wide organization of Century 
Motor Specialists is helping machine tool 
builders and appliance manufacturers to effect 
savings in original design as well as savings 
in production output. These men can be of 
greatest help while your design is in the blue- 
print or experimental stage. 


We All Have a Stake in the Final Result 


Whether you are a manufacturer of consumer 
products or industrial equipment, a whole- 
saler or retailer — you, too, have a direct or 
indirect stake in this problem of delivering a 
better product to the final user at a lower cost. 


Act Now! If you are a manufacturer of motor- 
ized equipment or appliances, it may pay you 
to call the nearest of Century’s 31 branch 
offices. Century may well aid you to make bet- 
ter products at lower costs —so that more 
people may buy. 


CENTURY ELECTRIC COMPANY - 1806 Pine Street, St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 
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N one thing we’re all agreed—the 


MERITS OF 
ALLEGHENY METAL 


* Great strength, re- 
tained at extremes of 
heat and cold. 

* Tough and impact- 
resistant. 

* Favorable strength- 
weight ratio. 

* Highly corrosion- 
resistant. 

* inherent, lasting 
beauty. 

* Easy to form and 
weld. 
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ALLEGHEN Y 
The. Tieme-Testtd Stainkese- Sel 


lights of industry in this country 
must die down as little and as briefly as 
possible, in the turn-back to peace. Get- 
ting tools and dies ready—knowing how 
you'll start, what products you'll make, 
what materials you'll need—those are 
patriotic as well as economic necessities 
now, without taking away at all from the 
first importance of the war. 
In working your problems of redesign 
and new design, when you come to the 


THE NAME TODAY FOR THE 


matter of materials, that’s where we can 
be of help. Remember that the function 
of Allegheny Metal, pioneer stainless 
steel in America, is always to improve: 
strength, service life, cleanliness, appear- 
ance—whatever means most in your 
market. Call on us for any assistance you 
need. Allegheny Ludlum Steel Corpora- 
tion, Brackenridge, Pa. 


Allegheny Metal is also handled and stocked by all 


Joseph T. Ryerson & Son, Inc. warehouses 


METAL 


W&D 9495 B 


NEEDS OF TOMORROW 





HAT’S A question that you will want answered correctly be- 
"Veer you decide upon molded plastics. But . . . it’s a question 
that must be considered from several angles. 

In many cases, the total cost of mold al molded parts is less 
than that of other materials. In other cases, though the first cost 
may be more, the plastic part may be so designed that one or 
more important finishing and assembly operations are eliminated, 
thus showing exceptional savings in the final cost. Again, the 
phy sical properties of a molded plastic part may so improv € oper- 
ation that any additional cost is ov ershadowed by improved 
performance. 

The best way to know—in advance—the facts about compara- 
tive costs, is to call in a CMPC Development Engineer. He’s one 
of a group of specialists in plastics molding. He will study your 
problem, make unbiased recommendations, and give you an esti- 
mate of the total cost. And, if it proves to be a practical applica- 
tion for plastics, he will continue to work with you in matters of 
design, engineering, and choice of materials, providing personal 
supervision of your job throughout planning and production. 

Why not ask for the services of a CMPC Development Engi- 
neer today? There’s no obligation. 
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1024 N. Kolmar Ave: Chicago 51, Illinois 


COMPRESSION, INJECTION, AND TRANSFER MOLDING OF ALL PLASTIC MATERIALS 
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CALLITE SILVER CONTACTS 


help WARD LEONARD Tuned Frequency Relays 


/ 
control speed-switthing of 38 giant fans in the 


Lincoln Vehicular Tunnel. js 
/ / 


% 


_——* 


The ventilation of the 8,215 ft. Lincoln 
Tunnel under the Hudson River, con- 
necting midtown New York and New 
Jersey, requires 38 huge multi-speed 
fans to change the air completely 
every 70 seconds. 

When a fan motor is switched from 
high speed to low, a switching mech- 
anism, containing a Ward Leonard 


Tuned Frequency Relay, prevents back 


torque which might cause the fan to 
fly apart or shear the rivets of the fan 
blades. This relay relies on Callite 
Silver Contacts. 

Callite Silver Contacts are ideal 
for this application. They have 
high heat and electrical conduc- 
tivity, do not oxidize or corrode 
in air at ordinary temperatures 
and are free from the damaging 


effects of surface films. 
If you are designing 


or re-designing products which re- 


quire electrical contacts, consult 
Callite engineers. We will be glad to 
help on material selection and specific 
applications. Callite Tungsten Cor- 
poration, 547 Thirty-ninth St., 
Union City, N. J. Branch Offices: 
Chicago, Cleveland. 


Standard or special shapes in 
tungsten, molybdenum, silver, 


platinum, palladium and alloys of 
these metals. Send for Catalog 152. 


Electrical Manufacturing — March 1945 
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A ° 
eep on pouring 
out war supplies— 


Well keep the boxes 
coming your way to 
package—and deliver 
them safely to the 
fighting fronts, 


GAYLORD CONTAINER CORPORATION - Get 


CORRUGATED AND SOLID FIBRE BOXES © FOLDING 
KRAFT GROCERY BAGS AND SACKS @ KRAFT PAPER AND SPECIALTIES 


New York e Chicago e San Francisco e-Atlanta ¢ New Orleans ¢ Jersey City 
Seattle ¢ Indianapolis « Houston « Los Angeles « Oakland e Minneapolis « Dallas 
Jacksonville ¢ Columbus « Fort Worth’ « Tampa ¢ Detroit ¢ Cincinnati « Greenville 
Des Moines ¢ Oklahoma City « Portland « St. Louis ¢ San Antonio « Kansas City 
Memphis ¢ Milwaukee « Chattanooga ¢ Bogalusa « Weslaco « New Haven ¢ Appleton 
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AND APPLICATION ARE COVERED 
6Y U. S. PATENTS ISSUED AND PENDING 





PULL EXERTED 
BY POWER OR 
HAND GUN 





HOLE SIZE 
TOLERANCE 


RIVET SHANK 
EXPANDING AS 
PLUG SECTION 
1S PULLED 
INTO RIVET 


PLUG SECTION PULLED 
ENTIRELY INTO RIVET 





RIVET SHANK 
FORMED INTO 
TULIP HEAD 


STEM TRIMMED 


Wal makes. CHERRY RIVETING 00 2442-00 oUeong, 00 durable 


The high resistance to shear and fatigue 
typical of self-plugging Cherry Blind Rivets 
is due to positive mechanical expansion of 
the rivet shank. 

This shank expansion occurs during appli- 
cation when the enlarged plug section of the 
stem is pulled into the rivet (drawings to right 
and above). The sides of the rivet are forced 
against the material being fastened, filling 
any irregularities in the drilled hole. The 
installed Cherry Rivet has shear and fatigue 
values comparable with those of a solid 
rivet—stays firm, even under excessive strain 






and vibration. No special locking device is 
required. 

Cherry Blind Rivets have generous toler- 
ances in hole size and material thickness, as 
indicated in the drawings. Breaking the stem 
at the notch above the rivet head, rather 
than automatically breaking it at the nom- 
inal grip length, allows greater material 
thickness tolerance. The broken end is then 
trimmed flush with flat ground nippers. 

Oversize shanks on special order. 


Name. 
Street 


City__ 


STEM 
HEAD 


STEM 
|_— NOTCH 


RIVET 
HEAD 


RIVET 
SHANK 


PLUG 
SECTION 
OF STEM 


PREFORMED 
ST 


Please send me your new booklet. 
Also enclose the metal demonstra- 
tion panel which shows actual stages 
in installation of Cherry Rivets. 


Cherry Rivet Company, 231 Winston St., Los Angeles 13, Calif., Dept. A-118 
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ALCOA ALUMINUM pig and ingot are uniform, sound, fine of grain, 
and remarkably free of inclusions—the result of 57 years of manufactur- ) 
ing experience. 

Alcoa offers you, in addition, the consulting services of highly skilled 
aluminum technicians, to help you with your metallurgical problems. 


ALUMINUM COMPANY OF AMERICA, 2179 Gulf Building, Pittsburgh 19, Pa. 


SZ 
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When the war is over, Seymour Nickel Silver will resume its role in the manufacture of untold thousands 
of useful and ornamental products. Chief of these is plated ware, for which it is the ideal base. Because 
of its even grain and fine ductility, it flows smoothly under spinning tool or forming die. And, when even- 
tually exposed by wear, its silvery white color will match the surrounding plate and take a high polish. 


Still another advantage of Seymour Nickel Silver is that no preplating is necessary on articles to be silver, 
nickel or chromium plated. 


If you are interested, we'll be glad to help you plan your postwar products. 


THE SEYMOUR MANUFACTURING CO., SEYMOUR, CONN. 
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MORE PEASE BLUEPRINTING MACHINES IN USE 
THAN ANY OTHER PRINTMAKING EQUIPMENT 


| PEASE “22-16” Continuous Blue print- 
§ ing and Processing (Washing, Developing 
| and Drying) Machine has an actual prodac- 


| Won speed of 20 feet per minute. 


PEASE SENSITIZED PAPERS... 
for use with any Blueprinting or White- 
printing (Dry Direct Process) machines, 
are uniformly dependable for produc- 
ing quality Blueprints, Blueline Prints, 
Brownprints (Negatives), Brownline 
Prints and Multazo Whiteprints. 


aa 


Peat 


j 
| 
| 
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PEASE PREFERENCE, by engineers and commercial blueprinters 
from coast to coast, is based on quality prints, economical 
operation, long life, trouble-free service, and fast production. 


Pease Continuous Blueprinting and Processing Machines 
produce high: grade prints at a speed of 30 feet per minute 
with Pease “22” (not shown) and 20 feet per minute with 
Pease “22-16” illustrated . . . The cost is extremely low—one 
cent (and even less) per square foot of finished blueprints. 


Why not be guided by survey—let the tracing reproduction 
machines outstandingly preferred by users help you translate 
reconversion plans into realities. 


*This survey was recently conducted by an independent organization, without our knowledge. 


Write for descriptive literature and prices today. 


ruse C.-b PEASE COBRA 


2605 WEST IRVING PARK ROAD « CHICAGO 18, ILLINOIS 
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“No Lubricatiog 


PRELUBRICATED BALL BEARINGS PRACTICALLY 
ELIMINATE BEARING MAINTENANCE...NOW 
STANDARD ON TYPE CSP MOTORS UP TO 3 HP 


Twenty-two years ago Westinghouse was ‘‘first’”’ with 
the “‘Sealed-Sleeve”’ Bearing that eliminated oil leakage, 
kept out dirt, and reduced maintenance on sleeve bearing 
motors. Today Westinghouse offers the first self-sealed, 
prelubricated ball bearing that eliminates lubrication for 
five years. Type CSP prelubricated motors bought now 
will need no lubrication until 1950. 

Prelubricated bearings in Westinghouse motors have 
been thoroughly field-tested in thousands of Westing- 
house lint-free textile motors. Recently a series of bear- 
ings was chosen at random and inspected from a group 
of 600 motors, the first of which were installed between 
six and seven years ago. All were in perfect condition— 
even though they had been in operation 24 hours a day 
and had never been lubricated. 

Time-tested special applications such as these have 
often paved the way for improvements in standard 
motors. Type CSP motors incorporate the fruits of wide 
Westinghouse motor application experience. When you 
buy a Westinghouse Type CSP motor, you get all the 
latest improvements. For complete information, write for 
DB 3100-CSP, Westinghouse Electric & Mfg. Co., 
P.O. Box 868, Pittsburgh 30, Pennsylvania. j-21318 
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OF WESTINGHOUSE TYPE CSP MOTORS 
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LIBERAL SUPPLY 
OF GREASE 


REMOVABLE SEAL 


SNAP RING 


DOUBLE WIDTH 
BEARING 





General Plate Laminated Mefals 
can help put Your New Products 
Out In Front 


Some day soo .- + buying will be done on a S¢- 
jective basis. Then you will have to have every 
improvement . - - economy of operation, per 
formance such as long life, and price in your 
favor. General Plate Laminated Metals can help 
put your product out in front in the competitive 
stages. Here's how... in electrical equipment, it 
gives you better electrical performance af a frac- 
tion of the cost of solid silver --- in chemical 
apparatus, it gives you corrosion resistance, in- 
side, outside or both . . . in other applications, 
ease of fabrication, low cost, plus long life. 


No matter what your contemplated postwat 
roducts . . - peanut tubes or giant turbines - - - 
General Plate Laminated Metals can do a better, 
more economical job for you. 


GENERAL 


Investigate General Plate Laminated Metals, 


today. They. are available in raw stock of 
wholly fabricated parts of precious metals lam- 
inated to base metals or base metals laminated 
to base metals. .-- Each and every combination 
is designe cific job for you better 
and more ec y. Write, specifying your 


articular problems and our engineers will glad- 


y make theit recommendations. 


PLATE DIVISION 


OF METALS & CONTROLS CORPORATION 
50 Church St., New York, N.Y. ® 205 W. Wacker Drive, Chicago, i. @ 181 E. Main St., Centerbury, Ohio 
* 


2635 Page Drive, Altadena, California © 
A 


Grant Bidg., Room 603, Pittsburgh, Pa. 


TTLEBORO, MASSACHUSETTS 


ELECTRICAL MANUFACTURING 





MAKING A 
HALF-SIZE BELLOWS 
DO A 
FULL-TIME JOB! 


WHEN THE DESIGN of a famous refrigerator was 
changed, the switch assembly had too tight a squeeze. 
Since the bellows was the heart of the assembly, 
Clifford was asked to engineer a unit to occupy half 
the space. 

With only half the room to play with, the problem 
was: how to get satisfactory life expectancy with half the 
number of convolutions? 

So Clifford engineers originated an entirely new 
metal-working technique and changed the propor- 
tions of the convolutions and the bellows’ over-all 
shape. At the same time, two screw machine parts 
were eliminated and a new kind of washer seal was 
used to prevent plating solution from touching the 
bellows. 


CLIFFORD 


First with the facts on Hydrau- 
lically -formed Bellows 


HYDRON 


abel & 


Feather-weight . . . the First 
All-Aluminum Aircraft Oil 
Coolers and Coolant Radiators 
— Made with Extruded Hydron 
Tubing — Brazed by Clifford’s 
Patented Method. 


NAME 


, 
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Air conditioners - unit 
0) Air conditioning systems 
0) Aircraft 
| Carburetor altimeter controls 
1) Engine thermostats 
] Gasoline valves 
() High pressure steam devices 
-) Hot water heaters 
0 Instruments 
Remote and direct control of 
temperature and pressure 


COMPANY 
ADDRESS 


This half-sized bellows assembly not only satisfied 
our customer’s specifications for life expectancy, but 
also paid an extra dividend in a substantial saving in 
cost. 


- For Bellows Facts — Go to Clifford First 

Difficult bellows manufacturing and assembling 
assignments have been Clifford’s chief job ever since 
1925. That was when Clifford. became the first to 
produce hydraulically-formed bellows for industry — 
the Hydron bellows. Today, Clifford continues 
leadership in engineering this type of bellows. That’s 
why industry finds out sooner or later that Clifford 
is always first with the facts. Maybe Clifford has 
some facts you need. Let’s talk it over. 


CLIFFORD MANUFACTURING COMPANY 
568 EAST IST STREET, BOSTON 27, MASS. 


Please send me information on Hydron Bellows and Bellows Assemblies. 
I am interested in applying them to the equipment checked. 


0 Kilns & ovens — industrial 

0 Oil heating systems 

0 Oxygen flow indicators 

1 Oxygen regulators 

0) Process controls 

0 Refrigerating systems 

DO Refrigerator controls 

D Refrigerator switches 

0 Stoves & ovens — commercial 
} Stoves & ovens ~—— domestic 
] Supercharger controls 


Other applications 





Ever see a Mold with az 


Invisible 
Cavities ? 


W: USED TO MOLD 96 switch hous- 
ings in an 8 hour shift with this mold. 
Now we turn out 200—all with the 
same 14 inserts. The plastic material 
is cured better than before. We use 
the same press. It’s like having a 
couple of extra cavities you can’t see. 

That’s what Heatronics (radio-fre- 
quency preheating) has done for one 
of our jobs. For others, it has allowed 
thicker wall sections—lower molding 
pressures (sometimes on lighter 
presses) —more simplified processes. 
It has even made feasible new appli- 
cations that we used to shy away from 
before. 

So this is a good time to re-assess 
your molding program in the light of 
what Heatronics can do for you. We 
can help with this at Kurz-Kasch be- 
cause we’ve gone into Heatronics more 


thoroughly than most. In fact, we be- 
gan with the first RCA unit, and now 
have one of the largest, fastest-grow- 
ing installations in the industry, 
More important, we’ve had the 
type of experience that comes from 
sharing in Heatronics development. 
We can apply to your problem every 
advantage that it offers today. With 
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our 28-year-old name for leadership 
in the plastics industry—plus one of 
the largest, best-equipped custom 
plants in the country — that is just 
one more reason to see Kurz-Kasch 
first for plastics. Ask for an engineer. 


THE WAR BONDS 
YOU KEEP ARE THE BONDS THAT COUNT 


Korz-Kasch 


For over 28 years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 


1419 South Broadway, Dayton 1, Ohio. Branch Sales Offices: New York ® Chicago ® Detroit 


Indianapolis © Los Angeles ® Dallas ® St, Lovis © Toronto, Canada. Export Offices: 89 Broad Street, New York City 
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Sausnwe 
y SNAP-ACTION 


..INn @ new, 
simplified design 


The new, simplified construction of the Struthers- 
Dunn Type 79XAX Sensitive Snap-Action Relay 
makes it particularly suitable for a wide range of 
applications because of its ease of adjustment. Snap- 
action design assures full normally-closed and 
normally-open contact pressures. Erratic operations 
and varying contact resistance encountered with 
ordinary sensitive relays, due to slowly changing coil 
flux balancing armature spring tension, are eliminated. 


The armature of the 79XAX almost completes its 
travel in either direction before the contacts snap 
into the new position. This feature permits an 
unusually broad range of use from vacuum tube cir- 
cuits, to overcurrent protection, pulsing circuits, and 
jobs where extremely close differential or extreme 
sensitivity of operation is required. 


The standard adjustment using 60 ampere turns in 
the coil at approximately .02 watts results in contact 
pressures of 5 grams with contacts rated 5 amperes, 
115 volts a-c; or 0.5 amperes, 115 volts d-c, non- 
inductive. Contact ratings up to 10 amperes, 115 
volts a-c may be obtained with 100 or more ampere 
turns and a corresponding increase in power. A sen- 
sitivity of 0.005 watts, with 30 ampere turns, is 
obtainable with reduced contact pressures and rat- 
ings, and at an increase in price of the unit. 


STRUTHERS-DUNN INCORPORATED 
1321 ARCH STREET, PHILADELPHIA 7, PA. 


RUTHERS DUNN 


DISTRICT ENGINEERING OFFICES: ATLANTA «~ BALTIMORE - BOSTON «. BUFFALO . CHICAGO . CINCINNATI . CLEVELAND 
DALLAS »« DENVER ~« DETROIT «- HARTFORD «. INDIANAPOLIS .«. LOS ANGELES « MINNEAPOLIS « MONTREAL 
YORK . PITTSBURGH -~ ST. LOUIS «. SAN FRANCISCO . SEATTLE « SYRACUSE «- TORONTO « WASHINGTON 
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Magnetic Overload Trip 


Of interest to designers and engineers of electrical apparatus is the new, smaller, more 
compact HEINEMANN Circuit Breaker with more efficient blowout action, faster latch mechan- 
ism and improved magnetic overload trip unit. 

Of all known latches, this one acts with the least amount of friction and mechanical delay. 
The latch makes it impossible to hold the breaker closed against overload or short circuit. 

Magnetic blowout contacts mounted in individual arcing chambers add speed to the are 
interruption. As the strength of the current to be interrupted increases, the quenching effect 
becomes greater due to the intensified magnetic blowout field. 

The overload trip unit is FULLY ELECTRO-MAGNETIC and has a fixed instantaneous 
trip point independent of its time-delay characteristics. The time delay is governed by a liquid 
contained in a hermetically sealed tube. 


Send For Catalog Showing complete Line and Engineering Data 


HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co., Est. 1888 
99 PLUM STREET TRENTON, N. J. 
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Another important 
underground moven 


Unsheathed buried power cable insulated with 


HOSE large power cables represent an important 

development in the electrical industry. As they 
pass through the basement wall, they go directly into 
the earth. There the thinner-than-usual coating of 
GEON insulation will, without benefit of lead sheath- 
ing, resist the effects of the soil’s acids and alkalies, 
will keep out moisture—while its excellent electrical 
properties will be maintained. 


On the other extreme, GEON polyvinyl! materials have 
been made into thousands of miles of fine “spaghetti” 
to slip on radio and switchboard wire. Through the 
entire range of wire and cable insulation GEON’S un- 
usual properties have made possible a wide variety of 
applications. In addition to possessing fine electrical 
properties, GEON resists oils, acids, water, flame, heat, 
cold. It’s practically wearproof. It’s smooth — permits 


CHEMICAL DIVISION 
The B. F. Goodrich Company 


ROSE BUILDING e CLEVELAND 15, OHIO 
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easy handling and installation. Thinner coatings of 
insulation mean more conductors per conduit. GEON 
can be brilliantly colored in the entire NEMA range 
for easy, positive identification. 


Urgently needed for military uses, all the GEONS are 
subject to allocation by the War Production Board. 
Limited quantities are available for experiment, and our 
development staff and laboratory facilities will help 
you work out special problems or applications. For 
more complete information write Department DD-3, 
Chemical Division, The B. F. Goodrich Company, 324 
Rose Building, Cleveland 15, Ohio. 
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Leapinc designers with 
reputations to guard... their 
own as well as their com- = 





pany’s...carefully consider the bearings when 
designing the equipment. They know that properly 
selected bearings mean increased customer satis- 
faction for equipment makers ...improved per- 
formance for equipment users. Carelessly selected 
bearings can cost a designer his reputation... the 
right bearings can improve his position by boosting 
his company’s repeat sales. 


BCA Ball Bearings are accurately engineered for varying 
speeds and loads... sturdily constructed for long life. Equipment 
makers can rely on them to promote equipment efficiency... 
and equipment users can be sure that they will require minimum 
maintenance. BCA engineers will gladly help you select the right 
bearings for present and future applications. 


BEARINGS COMPANY OF AMERICA + LANCASTER, PENNA. 





RADIAL « ANGULAR CONTACT + THRUST 


BALL BEARINGS 
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DELTAGLASS. 


* 


Oné of the main considerations in selecting 
a magnet wire is the space factor. This is partic- 
uldrly important today because modern motors 
ate designed to give the same power from 
Smaller frames. That’s why many electrical 
machine designing engineers specify Delta- 
glass Magnet Wires. They know that General 
Electric Deltaglass utilizes most advantageously 
the space allowed for the winding and can 
still take the extra heat. 


Deltaglass Magnet Wires are designed for 
winding motors, lifting magnets, brake coils, 
generators and other electrical equipment. 
They are smooth, tough and flexible. They can 
be wound into the most intricate coils without 
rupturing their insulation. 


Deltaglass Magnet Wires are insulated with 
a yarn of pure, continuous spun glass that is 
firmly bonded to the copper conductors with a 
Special heat-resisting insulating varnish. They 
arée\made with either single or double wraps 
of glass yarn or with Formex copper con- 


ductors Covered with single or double wraps of 


— 
ee 


* BUY WAR BONDS *® 


MARCH 1945 


‘i 
ee 


SPACE 


spun glass. Deltaglass is available in round, 
square and rectangular shapes. 

Do you have a magnet wire problem? You 
can get additional information by writing to 
Section Y-353-12, Appliance & Merchandise 
Dept., General Electric Company, Bridgeport, 
Conn. Deltabeston Asbestos- and Glass-in- 
sulated Wires and Cables are distributed na- 
tionally by Graybar Electric Co., G-E Supply 
Corp. and other G-E Merchandise Distributors. 


Hear th€ General Electric radio programs:-“The 
G-E-All-girl Orchestra” Sunday 10 P.M. EWT, NBC. 
“The World Today” news Monday thru Friday 6:45 ° 
PM EW, CBS. 





100 YEARS 


COLD-FORGING solves many problems 


... of strength ... of accuracy 
... of appearance ... of cost 


There are various reasons why cold- 
forging was selected as the best or per- 
haps the only efficient method of pro- 
ducing these parts. 

Some were cold-forged in order to ob- 
tain maximum strength. Proper cold- 
working definitely increases tensile 
strength and also provides an automatic 
inspection of the material. 


Others were cold-forged because accu- 
racy of dimension and fine appearance were 
paramount considerations. That modern 
cold-upsetting equipment can meet such 
specifications is evidenced by the billions 
of fastening fiarts for aircraft service that 


have been made by this method. 

And in many cases, the economy of the 
method made it attractive. The high 
speed of RB& W's cold-forging machinery 
reduces cost below that of other methods 
which require several or slower opera- 
tions. With practically no scrap waste, 
there is also a saving in weight of metal 
required. 


100 YEARS EXPERIENCE 


1945 marks RB&W’s 100th year in the 


production of high-quality fastening 


products. Its experience in automatic 


cold-forging—the longest of any manu- 


LIVI? RP? LON 


facturer—will be helpful to you in de 
termining the most efficient means of ob- 
taining parts like those shown above. 
Plan to make use of RB&W facilities 
when they are again available upon com 
pletion of war assignments. 


RBcW 


Russell, Burdsall & Ward Bolt and Nut Con 
pany . . . Factories at Port Chester, New York, 
Coraopolis, Pa., Rock Falls, Ill.,... Sa 
offices at Philadelphia, Detroit, Chicago, Chat 
tanooga, Los Angeles, Portland, Seattle 
with the industry's most complete, easiest-t 
use Catalog 


AND ALLIED FASTENING PRODUCTS » SINCE 1845 


RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 
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FOR TOUGH MILITARY CONDITIONS 


pert 
A HERMETIC SEALS 


IMPROVED TYPE! Seal out dust, moisture and fungus from trans- 
formers, relays, vibrators and other sensitive component parts. 


FUSED INTO ONE PIECE. Glass-to-metal vacuum tight hermetic 
seal. Resists corrosion. Thermal operating range of —70°C 
to 200°C. Insulation leakage resistance, 30,000 megohms, 
minimum, after Navy immersion test. 


SOLDERING TEMPERATURE NOT CRITICAL. Simple, easy to 
attach by means of high frequency, oven-soldering or stand- 
ard soldering iron. 


WRITE, WIRE OR PHONE TODAY for information. Complete 
details will enable us to make specific recommendations and 
send appropriate samples. 


ime yoduction 
WD, 
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Electronic Division, Dept. EM-2 
RESEARCH * DEVELOPMENT * MANUFACTURING 
CINCINNATI 12, OHIO 
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FLOOR OR FLANGE MOUNTING 


Bodine motors are popular among machine designers because they can be tai- 
lored to the job. Hence, they reduce the over-all cost of the machine. Interchange- 
ability of frames, bases, shields, and mountings, plus the wide range of ac and 
de motor ratings from 1/6 hp down to 1/2000 hp, provide versatility for every 
service and space requirement. 





















Such adaptability requires fewer castings . . . less drilling and tapping. It 
greatly simplifies the machine designer’s motor-drive problems. These are the 
important factors to consider when selecting motors for your postwar power-driven 
devices. Call in a Bodine engineer, and make sure your motor application is cor- 
rect. This engineering service is available without obligation. 





BODINE ELECTRIC COMPANY 


2256 W. OHIO ST., CHICAGO 12, ILL. 





RIBBONS OF ICE 
FOR OUR MEN IN THE TROPICS 

Portable ice machines follow our fighting men in the 
tropics. Within a very short time after power and water is 
available, ribbons of cool, refreshing ice pour from the ma- 
chine to relieve parched throats and to ease pain and shock 
of the injured. A small Bodine electric speed reduction 
motor controls the quality and texture of the ice. 





Bodine Worm Gear Speed 
Courtesy York Corporation Senetion Seer 


WIDEST VARIETY OF FRACTIONAL HORSEPOWER MOTORS 
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Engineer Noise Out of Ventilating Equipment................ 92 
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ON THE COVER: A William Sellers & Company horizontal boring, drilling and milling 
machine with five-inch spindle 72 inches long, used for machining gun mounts in the plant 
of the York Corporation. It will be ready for pleasanter tasks on refrigeration equipment 
after V-day. Picture shows only the electrically-driven cutting head and column, with controls. 
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SHORT CUTS! 


—MACHINING PROBLEMS SIMPLIFIED 
WITH ZINC ALLOY DIE CASTINGS 


Zinc alloy die castings are often produced so close to 
finished dimensions that little or no machining is re- 
quired. When machining is called for, however, the 
free-cutting zinc alloys insure easy, rapid metal removal 
—with long tool life. 

This short-cut factor is illustrated in the high speed 
production of a shell fuse casting (see inset in photo- 
graph directly above.) 20 of these fuse parts are cast on 
a circular gate in one shot—and this gate has hooks cast 
on its outer edge for ease of conveying from the casting 
machine. Two locating pins are also cast on the under- 
side of the gate for accurate and rapid positioning in a 
trimming die (right) where, in one punch, the 20 in- 
dividual fuse castings are removed. The remaining gate 
is remelted and reused. 

The free-cutting quality of zinc alloys facilitates the 
subsequent drilling of a hole (see inset) in each casting 


and thus, in just three operations—casting, trimming 
and drilling—the vitally needed shell fuse castings 
are rapidly produced. It is the combination of high 
speed production and excellent physical characteristics 
which have made die castings of zinc alloy the most 
widely used. Every die casting company is equipped to 
make zinc alloy die castings, and will be glad to discuss 
their advantages with you—or write to The New Jersey 
Zinc Company, 160 Front Street, New York 7, N. Y. 


FOR DIE CASTING ALLOYS 


The Research was done, the Alloys were developed, and most Die Castings are specified with 


‘HORSE HEAD SPECIAL (unter aun) ZINC 


} 
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Product Manufacture 
Will Spark Postwar Economy 


The biggest single factor in the success of our military campaigns 
has been the valor and sacrifices of individual men and the 
organized planning and functioning of the military establish- 
ments. Their magnificient accomplishments coupled with the 
fantastic production performance of American industry made 
possible a double-barreled attack which the enemies could not 
withstand. Product manufacture, which had made America great 
in peacetime, has placed in the hands of those who wage war 
the implements for a smashing victory. 





The backbone of our war economy has been the unparalleled 
war production performances, but when the artificial stimulation 
caused by this most destructive mechanical war subsides what of 
the impact upon us? That's the question which is in the forefront 
of the minds of all our people, but American industry will not 
falter; it will not be found unprepared, given any kind of reason- 
able encouragement in its planning of peacetime product manu- 
facturing programs. 













Product designers and manufacturing engineers have had new 

product designs and old product redesigns on their boards for 
‘ months, realizing that a very great deal will depend upon them 
in the immediate postwar period ahead of us. They have continued 
to ignore, as they should, the senseless admonition that peacetime 
product planning cannot consistently be done while all-out pro- 
duction continues to be demanded by the military. Both can and 
should be done, at one and the same time, since one does not 
conflict with the other. 












Whatever the conversion pattern is destined to be, one thing is 
sure—product manufacture will again be in the vanguard in our 
march back to a peacetime economy. When one contemplates 
the pent-up postwar demand for new appliances for householders, 
new equipment for commercial establishments, and new machinery 
for industry and the farmers, the production figures challenge the 
imagination. Postwar employment, progress and prosperity 
will depend in no small measure upon product manufacture 


—. 
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Fig. 1. In this new 

freezer unit the trays 

are raised or low- 

ered with a flick of 
the wrist. 


Make Product Design Adaptable 


to Production Technique 


® Ultimate customer acceptance and sales success for a product depends 
upon a design that anticipates efficient and economical production. 


CHARLES DAVIES 


Industrial Designer and Engineer 


ERETOFORE, most authors of discussions on 
H the subject of product designing have limited 
themselves to a consideration of the merchan- 
dising and research aspects. It is my aim to discuss 
the more important and practical considerations of prod- 
uct development. Product designers and engineers 
must be more than artists and merchandisers; they 
should be master craftsmen. Their flights of fancy must 
be held in check by objective thinking, engineering ex- 
perience, and knowledge of production methods. 
Considering the postwar problems of the product 
manufacturer, designers and engineers will find that 
they must relate the creation of attractive products to 
economical manufacture and modern manufacturing 
methods. Industry wants guidance in matters of line 
and form and cooperation in the production of articles 
which, while conforming to good taste, can be produced 
with modern plant facilities. In the development of a 
product, manufacturing considerations will always limit 
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the freedom of design; the artist’s imagination will al 
ways be restricted and channelized by existing facilities 
and manufacturing costs. 

The admonition to the designer is always, “Keep 
costs down.” Consequenfly, he has to have at his 
finger-tips a knowledge of manufacturing processes 
which will enable him to judge materials and parts and 
their adaptability; to anticipate necessary production 
layout, schedules, etc.; and to circumvent all the high- 
cost stop-signs that flash their ominous warnings. Prod- 
uct designing that provides for improvization with 
existing machinery and full utilization of the multiple 
uses that can be extracted from existing machines will 
solve the enigma of postwar production costs. 

In planning his product, the product designer will find 
that a thoroughgoing knowledge of the methods used 
in fabricating materials is essential to good design. Thie 
selection of materials to be used depends not only 
the manufacturer’s facilities, but also on the type 
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finish required and the ultimate sales price. The de- 
signer has a wide range of materials from which to 
choose—metal, plastics, wood, a combination of plastics 
and metal and a combination of wood and plastics. 
Once the material is selected, he has to cope with the 
following problems: the size of the product; the ulti- 
mate strength of its walls; its final weight, taking into 
consideration both the assembly problems involved and 
the shipping costs; the labor required for handling of 
materials and the methods of finishing to be applied. 

In order to illustrate these points, we will use as an 
example a product made of sheet steel, because it is a 
component of so vast a number of finished products. In 
designing a steel cabinet which might ultimately house 
a refrigerator or an air conditioner or an automatic 
washing machine, one of the first considerations is the 
determination of the gauge of steel to be used. Is 24 
vauge suitable, or must 20 gauge be used, or is it neces- 
sary to go to 18 gauge? No tables are published which 
indicate what gauge of metal should be used for a spe- 
cific size or part. This is determined only by practical 
experience. The product designer must consider the 
final weight of the unit; the peculiar characteristics of 
the metal to be used; the adaptability of the material to 
finishing; the desired quality of the product—is it to 
be an inexpensive or a sturdy, high-quality product? 
The dimensions of the individual parts must be care- 
fully studied for, if they are too large, special methods 
of reinforcing will probably be required. The method 
of reinforcing becomes another problem, for the de- 
signer has to decide whether the extra strength can be 
imparted to the product by incorporating well-designed 
ribs or whether stiffening angles should be spot welded 
on the inside. 


DETERMINING G/.UGE OF METAL 


The decision favoring one or the other of these 
methods is one that will be determined from a number 
of considerations. Does the manufacturer have a large 
enough and heavy enough press to form ribs in the unit? 
If not, would the anticipated volume of sales warrant 
the purchasing of a piece of equipment capable of doing 
the job satisfactorily? If the anticipated production is 
not large enough to carry this overhead, then internal 





Fig. 2. The appealing simplicity and evident ruggedness of this air conditioning unit 


CHARLES DAVIES 


A mechanical engineer 
with many years of manu- 
facturing experience, Mr. 
Davies brings to design 
problems an understand- 
ing of engineering prin- 
ciples and of manufactur- 
ing requirements and lim- 
itations. 





reinforcing angles will have to be spot welded to the 
unit. Further analysis might suggest that a heavy 
gauge metal be used. However, before making the de- 
cision to use a heavier gauge metal, other important 
factors must be investigated. First, the labor costs 
definitely increase when handling heavier metal. Sec- 
ond, there is an increase in the cost of the metal itself. 
Third, the handling of the finished product presents a 
new problem due to its increase in weight. Fourth, the 
crating and shipping costs will be higher than if lighter 
gauges were used. 

Still other factors will help to determine the gauge 
of metal to be used in the manufacture of the product. 
For instance, if rounded corners have to be gas-welded 
or arc-welded, an 18 or 16 gauge metal would be se- 
lected as against a 24 or 22 gauge metal, because only 
skilled welders can successfully handle the lighter 
gauges. Where the finish is not an important con- 
sideration, as on the unseen parts of a unit, the designer 
might recommend the use of hot-rolled steel. Although 
there is little difference in the prime cost of these two 
materials, hot-rolled steel is worthy of consideration for 
this application, because it can be supplied without oil 
and therefore can be finished without the necessity of 
degreasing. However, for the visible parts of the 
product, the designer should be careful to recommend 
the use of high-grade furniture-type cold-rolled steel. 
A careful analysis of all of these factors will make the 
end product more desirable from a manufacturer’s 


are matched by its quality and dignity. High in sales appeal and in manufacturing 
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cost except when designed for mass production. 
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viewpoint. 

The method that will be used to join the metal parts 
together will guide the designer in planning the con- 
struction of the unit. The method used may be spot 
welding, gas welding, arc welding, riveting, cycleweld- 
ing or other new plastic bonding methods. 

Spot welding is a phase of the manufacturing process 
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Fig. 3. Window ventilator embodying char- 
acter, strength and low die costs and which is 
a simple production job. Only two special 
dies required, both of which can be used on 
simple press brakes. 





that deserves more attention than is usually accorded it 
by designers and engineers. Although this method of 
joining steel parts together is very rapid and econom- 
ical, it has definite limitations. A thorough understand- 
ing of these limitations, coupled with a knowledge of 
methods for overcoming them, will enable the designer 
to create products that are easy and profitable to as- 
semble. The spot-welding machine is built not only in 
a number of standard sizes, but can be designed, where 
the production volume warrants it, to do special jobs. 
The machine possesses flexibility because the arms can 
be changed and the welding tips varied. The operator 
can control not only the amount of current, which de- 
pends on the thickness of the metal being welded, but 
can also automatically control the timing of the weld. 
Although its limitations restrict its universal applica- 
tion, there are certain bounds within which the spot- 
welding machine proves efficacious. 

The pieces to be spot welded are held by the operator 
and moved over the spot-welding tips as he progresses 
along the welding joint. Frequently, the item is too 
heavy or too unwieldy for one or_even two men to 
handle; in such cases a portable spot welder might 
solve the problem. However, since portable spot weld- 
ers also have definite limitations, the designer must be 
able to visualize clearly whether the joint that is to be 
spot welded is accessible and whether the operator can 
handle the item because of its peculiar size or bulk. A 
careful analysis of the job will sometimes show that 
the part that one would like to spot weld is inaccessible, 
making it necessary to use rivets or bolts. And in some 
cases, gas or arc welding may be necessary. 

Great emphasis must be placed on the location of the 
spot-welding joint, because it is difficult to produce a 
sturdy weld without marring the surface of the steel. 
This does not imply that it cannot be done, for I have 
designed jigs that have permitted this operation to be 
carried out with the assistance of experienced welders; 
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but since skilled welders are not always available, it is 
better to place the spots in places where they will not 
be readily seen. When no other alternative presents 
itself, it is common practice to cover up spot-welding 
marks on corners, and on other visible parts of the unit, 
by the application of metal moldings. If this is done 
judiciously, the product might be considered acceptable, 
but if too much molding is used, a cheap looking item 
will result. If an inexpensive product is planned, the 
spot-welding marks can be covered by spraying the 
whole unit with a coat of wrinkle finish. 
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In connection with galvanized iron, which is com- 
monly used for corrosion-proofing, spot welding pre- 
sents two difficulties which must be kept in mind. The 
first of these concerns the creation of noxious fumes 
due to the burning of the zinc coating during the spot 
welding of galvanized iron. The second difficulty arises 
from the powdery film of zinc oxide which quickly coats 
the spot-welding tips and interferes with the process. 
These two phenomena combine to reduce the workers’ 
efficiency and to retard the spot welding operation. In 
addition tc these objections, spot welding of galvanized 
iron cannot be depended upon to produce a bond of 
uniform strength. This is particularly true of gal- 
vanized iron up to 20 gauge. Where heavier gauges 
are used and the spot welding can be successfully hid- 
den, a strong joint may be made by increasing the 
amount of current and by burning off the zinc so as to 
enable the iron to fuse together firmly. 

Great strides have been made in the last few years 
with new methods of bonding metals together. One of 
the outstanding methods is the cycleweld process. In 
this method, large pieces of metal can be successfully 
joined together with a plastic bond that is even 
stronger than the metal itself. This bond, because it is 
uniform along the whole length of the joint, does not 
leave marks on the surface of the metal and is therefore 
a method that should be carefully watched by both 
designers and manufacturers. Although at the present 
time it is being used exclusively in war work, the 
wealth of experience thus obtained will be made avail- 
able to manufacturers generally in the postwar period 


DIE CASTING 


Frequently, a design calls for a part that is intricate 
enough to warrant the use of die casting. It is generally 
assumed that the cost of the dies in this process is always 
high. However, careful analysis of the particular part 
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under consideration may prove that, despite the initial 
high cost of the dies, substantial saving will be forth- 
coming due to the fact that the parts can be made 
with a great degree of accuracy and because very little 
preparation is required for finishing. From the design- 
er's viewpoint, die casting is frequently desirable be- 
cause it permits greater latitude of design than is ob- 
tainable with sheet-metal stampings and assembled 
sheet-metal parts. A perfect example of this is the 
manufacture of small centrifugal blower rotors, such as 
are used in vacuum cleaners. A few years ago, these 
were made by attaching the small blades to a central 
plate by means of rivets. Now, the whole rotor is cast 
in one piece. 

Die casting, instead of sand casting, is also used suc- 
cessfully because the end product is a finished one re- 
quiring little machining. The practical designer will re- 
member, however, that, since die casting is generally 
limited to the use of zinc or aluminum alloys, it is not 
advisable to use the process where high tensile strength 
is required. In this connection, precision wax casting 
for small, intricate parts of mechanisms is a useful 
method for the designer’s bag of tricks. This process 
was used before the war by the jewelry industry for the 
duplication of intricate rings, bracelets, etc. It has, 
however, been successfully applied to the more economi- 
cal manufacture of precision parts for electrical equip- 
ment, ordnance and aircraft instruments. Its great 
advantage is that it is the only large quantity process, 











mate performance. In general, I would say that the 
outside styling of the unit will always be subordinated 
to the mechanical equipment contained within the unit. 
It is simpler to manipulate surface forms than to switch 
component mechanical parts around. Designers and 
engineers should be responsible for the selection of such 
component parts as motors, controls, switches, pumps, 
levers, blowers, mechanical devices, etc., because the 
reliability of the end-product is dependent on this 
choice. Since the product can be no better than the 
coordinated and efficient performance of all its parts, 
only those parts or that equipment made by manufac- 
turers of high reputation and having adequate facilities 
should be specified. Practical experience has amply 
demonstrated the fact that built-in motors and controls 
improve the performance of the unit, reduce, servicing 
time and allow for greater flexibility of design. But 
because no equipment, however well designed, can be 
guranteed service-proof, the designer should be sure to 
locate the electrical components where convenient 
servicing is possible. 


ELECTRIC MOTORS 


Electric motors are selected because of their peculiar 
characteristics. For instance, if a product requires 
a continuous-duty blower, with speed control, I would 
suggest the use of a capacitor-type motor. If only one 
speed is required and the product is not an expensive 
one, a shaded-pole motor will suffice. Should the ma- 
chine be one that operates intermittently at constant 
speed, with low starting torque, a split-phase motor 
will give good results. If the high starting torque is 


| Fig. 4. Window ventilator unit, requiring small outlay 
for dies, only one notching die being necessary. 
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aside from the relatively inaccurate sand casting method, 
that can be used for tough, high-melting alloys like 
tool steels. The surface finish it produces is as good 
as that of die casting, but, unlike the latter, it is not 
limited by the choice of materials. The designer will 
do well to keep this process'in mind, because of its 
application to the production of moderate cost toys, 
novelties, radios and instrument parts and other ap- 
pliances and devices. By using this process, greater 
latitude will be afforded the designer of these articles 
without increasing consumer prices. 

There is a close relationship between the electrical 
components, the finished design and the product’s ulti- 


MARCH 1945 








necessary, a repulsion-induction type of motor can be 
used to great advantage. When the product being de- 
veloped is one that has a mechanism which is to be 
operated at an exactly predetermined, constant speed, 
synchronous motors of many types are available. If a 
constant load is imposed on a motor, means must be 
provided in. the design of the unit for adequate ventila- 
tion, as was done in the home freezer illustrated in Fig. 
1. Those motors that are not equipped with internal 
ventilating fans should be located in the product design 
in such a way as to allow for convection cooling. This 
implies plenty of empty space around the housing of the 
(Continued on page 168) 
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Engineer Noise Out of 
Ventilating Equipment 


* Quiet can be designed into products that seem to demand noise sup- 


pression as an inherent characteristic. 


The ultimate user will surely 


demand it and your sales department will, therefore, insist upon it. 


GEORGE H. HALL 


Mechanical Engineer 


fans, blowers, and other appliances, there often 

occurs a volume of sound that is sufficient to cause 
more or less annoyance or irritation. To a degree, all 
operating machinery emits sound but this, in many 
cases, may be a tolerable source of annoyance. Thus, 
a blower, running in a factory, where there are many 
kinds of noises, may generate noise which is not too 
troublesome. In other cases, such as offices, hospitals 
and homes, a comparatively small amount of noise may 


ie THE operation of many types of ventilating 


Small capacitor motor slung in rubber bushings 
to enhance quietness. 


be very objectionable. Thus we see that all noises are 
relative. In every case where its elimination is sought 
the nature of the noise should be fully understood and 
the conditions under which operation takes place should 
be considered. All types of machines when in opera- 
tion give off sound but this may not necessarily be 
classed as noise. How, then, shall noise be classified ? 
Noise is a form of sound that produces an unpleasant 
impression on the consciousness of anyone that may 
be present in the vicinity of the place in which the 
operation is occurring. 
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Noise may be intermittent or sustained. Thus the 
thumping of a punch press working at a speed of but 
one or two strokes per minute would constitute an 
intermittent noise while the hum of a rotary converter 
or a motor would be of a sustained nature. The lat 
ter is often far more distracting than the sound of the 
press which is usually of a lower tone. 

Noise of either of these types may be objectionab| 
but a great deal of its psychological effect will depend 
upon the nature of the room or space in which it 
The punch press, when operating in a factory 
in which many other noisy machines are also running, 
does not generate sufficient noise to rise above the 
sound level of the factory as a whole and little or noth 
ing would be gained by resorting to elaborate methods 
with which its noise could be suppressed. On the 
other hand, small noises of a continuous nature, ma\ 
be of sufficient volume to produce great annoyance, 
even if not very loud. 

In a study looking to the suppression of noises in 
motor-driven ventilating apparatus, a number of factors 
must receive consideration : 

a—Motor noises. 

b—Machine noises, other than those of the motor, 
which are generated by the fan, blower or other device 
driven by the motor. 


occurs. 


c—Resonant noises which are given off by the base 
or frame of the machine to which the motor is attached 
Noises of all three classes should be taken into con 
sideration in design and manufacture. In addition to 
these noises there are transmitted noises such as those 


Sliding base with spring mountings for motor 
for absorbing vibration. 
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V-belt-driven fan with quiet-operation bases 
for fan and motor. 


through ducts, which do not come within the scope of 
the engineer-designer but rather within the province of 
the installation engineer. 


MOTOR NOISES 
ventilating equipment, 


among the first to receive considerable attention were 
those generated by the motor itself. 


Of the noises inherent in 


These noises 
have been remedied to a great extent by special design 
and engineering. Such motors may be provided with 
additional nameplates reading: “Quiet motor. This 
motor is specially designed and tested for quiet opera 
tion.” It should be understood that this does not mean 
that quiet motors have been selected from the run-of- 
mill because they are less noisy. On the contrary, 
special features have been introduced into their manu- 
facture. After completion, a special test in a sound- 
proof room has been made. This tends to increase the 
cost but the addition must be considered as the price 
paid to design silence into a motor.* 

Direct-current motors are inherently quiet in their 
operation, when running at slow speeds, but there is 
often a volume of annoying noise, due to brush friction 
and chatter, if they run at high speeds. Slow-speed, 
(direct-current motors, however, involve large frames 
and increase the cost so it is necessary to balance care- 
fully the advantage of quiet operation against motor cost. 

Small fans and’ blowers, requiring but fractional 
horsepower, are usually connected to single-phase 
circuits and for this purpose the use of the capacitor 
motor is recommended. The capacitor motor** is in- 
herently the quietest type of alternating-current ma- 
chine and may be specified for either normal torque or 
high torque, to meet the requirements of the application. 
The normal-torque motors are suited for application to 
direct-connected and belt-driven blowers, centrifugal 


_*See, “Product Silence Has Its Price,” Electrical Manu- 
jacturing, January 1938 

** See also, “What To Expect Of Capacitor Motors,” Elec- 
‘al Manufacturing, December 1936 
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Axial-flow fan and motor, direct-connected, 
mounted in air duct. 


pumps and such applications as require but moderate 
starting torque. The high-torque motors are employed 
for driving small compressors, reciprocating pumps and 
similar applications which may be called upon to start 
under full or heavy load. 

The suppression of noise is of especial significance in 
household appliances such as refrigerators, oil burners, 
and individual room-ventilating fans. A large propor- 
tion of such equipment has comparatively low horse- 
power requirements so that in the application of power 
to these products the capacitor motor is frequently 
employed. Individual room heaters are also driven by 
capacitor motors, their operation being satisfactory from 
a noise standpoint. 

Those motors are especially quiet in their operation 
which have had design and engineering attention di- 
rected to the elimination of commutator and brushes 
the use of skewed rotor slots, selected combination of 
the teeth and slots and the careful distribution of mag- 
netic densities. They should be carefully balanced and 
provided with end cushions to absorb any noise due 
to the axial play of shafts in bearings. High-speed 
machines may also be productive of noises due to 
deficient balancing and accordingly for this type of 
operation the rotor should be carefully balanced both 
statically and dynamically. 

The same engineering considerations apply to 
squirrel-cage motors which are undoubtedly the most 
generally employed for ventilating purposes. They may 
be made with any starting and running torque although 
they are usually designed for low-starting torque and 
low starting current (Class F) which is satisfactory for 
use with fans and blowers as they are not called upon 
to start under load. Neither the capacitor motor nor 
the squirrel-cage motor as constructed for quiet opera- 
tion will interfere with radio reception, a feature of 
especial importance when used in the home. 

The multispeed squirrel-cage motor may also be used 
for ventilation applications but actual practice has shown 
that in the majority of cases a two-speed motor will 
meet all necessary requirements. This means a high 
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speed for operating the fan under conditions demand- 
ing the greatest output, as during hot weather, while 
the low speed is usually sufficient for use during more 
moderate weather when the ventilating demand is re- 
duced. 

Wound-rotor motors are also used for driving ven- 
tilating apparatus where speed control is desired, but 
this type of motor has the disadvantage of a possibility 
of brush noises. 

The matter of noise in ventilating apparatus has in 
the past been a recurrent source of argument between 
the user and the manufacturer of the equipment. The 
former may claim that the apparatus is too noisy while 
the manufacturer affirms that it is extremely quiet. 
This argument, based on personal judgment, has now 
been settled by the introduction of noise-measuring 
means in the form of the audiometer. ‘This instrument 
consists of three essential elements, a vibration-velocity 
unit, an amplifier and an analyzer. By the use of such 
apparatus, the value of any noise, in decibels, is ac- 
curately determined and ventilation and product en- 
gineers are now adopting the practice of specifying the 
limits of allowable audible noise in decibels. 

Fans and blowers used for general ventilation usually 
form a part of an integrated system and special quiet- 
operation motors may be required for their operation. 
On the other hand, we have individual desk and small 
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wall fans which, when they are used in hospitals, sleep- 
ing rooms and for general domestic purposes, are fre- 
quently a source of annoyance caused by the whirring 
of their blades. Considerable attention has been given 
to attaining quiet operation from this type of fan. 
Sound-dampening results when the blades are 
specially designed. Some makes of propeller fans are 
provided with blades of soft rubber which are suffi- 
ciently strong to maintain their shape and, when 
operated by a quiet motor, are sufficiently silent to be 
satisfactory in most cases. Shortage of rubber for 
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Three conventional types of couplings, designed 
principally for flexibility, but providing also for 






commercial uses may, at the present time, inhibit the 
wide-spread use of these fans but when restrictions are 
removed they are likely to become very popular. 

Axial-flow fans have streamlined housings or en- 
closures to promote a smooth flow of air with a mini- 
mttm of turbulence and noise. This type of fan has 
been adopted for a wide field of ventilation applications 
where it is important that the stream of air be directed. 
Such fans may be driven by motors with resilient mount- 
ings and their blades are usually especially designed for 
quiet operation. 


FAN AND BLOWER NOISES 


Fans and blowers, as well as motors, may become 
sources of audible vibrations. The noise here gener- 
ated is due primarily to air velocities and, in some 
cases, may also be radiated by vibrating panels and 
bearings. Aside from strictly mechanical vibrations, 
the speed of the fan contributes but little to the nuisance 
problem. The volume of air moved and its velocity 
are the principal factors. 

The frequency of the impulses, which is responsible 
for much of the fan noise, has an important bearing 
on good blade selection. Ordinarily the frequency in 
cycles per second is the product of the number of the 
blades and the speed in revolutions per second. 

Fans or blowers may be mounted on suitable vibra- 
tion-isolating and sound-deadening bases which provide 
a practical method for insulating the fan or blower 
from building foundations, floor beams or, in the case 
of built-in applications, from the frame of the machine 
to which the fan or blower may be attached. 

A floating base, extending under both fan and motor 
and designed to prevent transfer of the metallic noise 
and vibration, may have flexible rubber insulators so 


insulation against transmission of sound. 


constructed that there is no metal contact between the 
bolts that secure the fan and those that hold down the 
base.* The rubber insulators are arranged in shear 
which increases the vibration-isolating property of the 


” 


Electrical 
Manufacturing, May, 1938. Also: “Many Solid Materials Com- 
bat Vibration And Its Effects,’ May, 1944, “Insulating Solids 
That Make Quieter Products,” May, 1940, “Principles Upon 
Which Vibration-Dampening Is Based,’ March, 1941, “Some 
Specification Fundamentals For Solid Resilient Mountings,” 
January, 1943, “Resilient Mountings For Motor Isolation,” De- 
cember, 1944. 
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base. The results have been found superior to those 
obtained when the rubber is used in compression. Syn- 
thetic rubber or other elastic material may be substi- 
tuted for natural rubber when the latter is unobtainable. 
The motor base may be equipped with slide rails to 
allow for adjustment both parallel and at right angles 
to the fan shaft. When a V-belt drive is employed, 
the slide rails also provide for adjustment of belt centers. 
When used for direct connection of motor to fan, the 
belt-tightening rails are omitted. A large proportion 
of fan and blower drives are of V-belt type due to the 
usually large discrepancy between fan and motor speed, 
which makes some form of speed reduction necessary. 


MOUNTINGS AND CONNECTIONS 


The ideal arrangement for connecting fan or blower 
to its driving motor is to mount the blades or runner 
directly upon the motor shaft as is the practice with the 


ticable good results may be attained by connecting 
the fan and motor shafts by the use of a coupling of 
the sound-isolating type.** Such couplings involve the 
use of rubber, felt, cork or other forms of insulating 
material so integrated with the halves of the coupling 
as to prevent the transmission of vibrations along the 
shaft. 

With large fans or blowers, direct connection is 
usually impracticable unless motors with prohibitively 
low speeds are used which incurs large expense and 
oversized motor frames. It is often impossible also te 
match the designed fan speed with the rated speed of 
any standard alternating-current motor. This results 
in the need for some speed-reducing element. Gear 
reductions are usually too noisy but flat belt drives may 
be, and often are, employed for ventilating fans. There 
is always the possibility, however, of noise arising from 

(Continued on page 190) 


+t See, “For Flexibility In Product Drives,” Electrical Manu- 





conventional desk or wall fan. 


When this is imprac- 


facturing, September, 1941. 


Electronic Products Must Be Tough in Naval Service 


Navy electronic equipment is be- 
ing used in every theater of war, 
according to Captain J. B. Dow, 
U.S.N., where climatic and other 
conditions encountered are so se- 
vere that the establishment of 
simulating laboratory tests is an 
extremely difficult problem. High 
temperature combined with high 
humidity is encountered in coun- 
tries such as Malaya, Burma, the 
East Indies and the Philippines 
where the rainfall is constantly 
heavy on most days during the 
wet season. The air temperature 
may rise by day to 40 deg. C and 
normally falls to about 25 deg. C 
at night, but is never less than 20 
deg. C. Consequently, the rela- 
tive humidity is very high and 
frequently reaches saturation for 
considerable periods. 

High temperature and low hu- 
midity conditions prevail in many 
regions and air temperatures as 
high as 58 deg. C occur during 
the day and a drop to freezing 
occurs at night. The relative hu- 
midity in these regions may be as 
low as 5 per cent. Sub-zero tem- 
peratures are encountered in Si- 
beria, Alaska, northeastern Eur- 
ope and the northern parts of 
Canada. Temperatures as low as 
—40 deg. C are frequently expe- 
rienced. Temperatures of —55 
deg. C are relatively common and 
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—70 deg. C may occur in isolated 
regions. Equipment is not gen- 
erally required by specifications 
to work below —40 deg. C, but 
must not suffer any permanent 
ill-effects through transport or 
storage at the lowest temperature 
met. 

Components may be exposed to 
an air pressure of 120 mm of mer- 
cury at an altitude of 42,000 feet. 
The rate of change of air pressure 
may be as high as 10 mm of mer- 
cury per second. It should be re- 
membered that equipment not de- 
signed for operation when air- 
borne may have to be transported 
by air freight at high altitudes. 
Air temperature at 42,000 feet is 
reasonably constant at about —55 
deg. C. The rate of temperature 
change experienced by descend- 
ing aircraft may be as high as 5 
deg. C per minute, but the actual 
rate of temperature change of ap- 
paratus will be lower, possibly 2 
deg. C to 3 deg. C per minute. 

Equipment is liable to suffer 
prolonged exposure to salt laden 
atmosphere and spray from sea 
water. Dust may be encountered 
as a cloud created a few feet above 
ground level by moving vehicles 
or as a dust storm created by 
strong winds which drive the par- 
ticles to considerable heights and 
in all directions. The dust par- 


ticles may be abrasive or hygro- 
scopic. 

In an atmosphere near satura- 
tion and other favorable tropical 
conditions, fungus will start to 
form within a few days. Many 
destructive insects are also en- 
countered in jungle regions. The 
effects of fungi and insects are 
very serious and call for much ad- 
ditional work on “tropicalization” 
of components and equipment. All 
equipment must withstand with- 
out serious reduction in perform- 
ance or reliability, severe mechan- 
ical vibration, shocks and rough 
handling. 

The experience gained in this 
war has shown that a high per- 
centage of those components de- 
signed for domestic commercial 
service cannot withstand the ex- 
tremely severe climatic and other 
conditions to which they are ex- 
posed either out of doors or under 
inadequate shelter during ship- 
ment, storage and operation in 
forward areas. In addition, many 
refinements and advances in radio, 
radar and sonar design during the 
present war have imposed heavier 
demands upon the component de- 
signers and manufacturers for 
smaller, lighter and more de- 
pendable types of components 
the need of which was not en- 
tirely realized a few years ago. 





How Does The Protected Motor 
Behave “Upstairs”? 


® Thermal protection for motors, originally designed for conventional 
applications, has been studied under conditions encountered in aircraft 
operation, including varying ambient temperatures, with significant results. 


L. WOOD BUELL 


Engineering Department, Spencer Thermostat Company 


T MAY be generally agreed that built-in thermal 

protection may be readily provided for most electric 

motors, so long as the motors operate under con- 
ditions found at sea level and through a narrow range 
of ambient temperatures. Doubt has been expressed, 
however, as to how the motor will operate at high alti- 
tudes. The usual question is, “What will happen when 
you take it upstairs?” 

Aircraft motors are being used today, however, pro- 
vided with thermal protection designed to function as 
well at high altitudes as at sea level. It is essential, 
of course, that such protection shall conform to sound 
engineering principles and shall have been designed 
specifically for the motors upon which it is used. The 
theory upon which such design is based is outlined in 
an appendix to this article. 


Fig. 1. 


Probably the easiest way to show this is to present 
the results of tests recently made upon a motor selected 
from production, representative of a line of such motors 
provided with well engineered thermal protection and 
being installed on fighting aircraft today. A summary 
of test results on such a motor is presented in this 
article. 

Quite obviously, it would be impossible to run every 
combination of load, temperature and altitude that a 
motor might encounter in actual aircraft applications. 
Therefore, only a minimum number of loading condi 
tions were selected. But these were carefully chosen at 
critical points, which would tend to show whether or not 
this motor was protected under all conditions. Further 
more, they were chosen to show whether under all con- 
ditions the motor would be carried up to its maximum 


(Left) Small aircraft motor rated at 75 watts output,,undergoing test for 
operation of thermal protective device built into the motor. 


The test motor is the one 


above, the larger machine underneath being a dynamometer for measurement of 

mechanical power produced by the smaller test motor. Fig. 2. (Right) The same 

motor and auxiliary provisions under a bell-jar connected to an air pump for simu- 

lating rarefied atmospheric conditions at high altitudes. The low temperatures cor- 

responding to the altitudes were produced by setting the entire assembly, motors and 
bell-jar, in a refrigerated compartment. 
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L. WOOD BUELL 


thermal capacity before it was taken from the line. 

When considering a protected motor, it becomes quite 
important to establish the amount of load the motor can 
carry céntinuously without tripping of the protector. 
This value of load, for protection purposes, is con- 
veniently expressed in terms of motor current, and is 
a different value for each different operating condition. 
This maximum load the motor can carry continuously 
without tripping the protector is known as “ultimate 
trip.amperes,’’ or more usually referred to simply as 
“ultimate trip.” To simplify the data in this article, 
only operation at “ultimate trip current” will be con- 
sidered. 

Fig. 3 shows the variation of temperature within a 
motor at ultimate trip with variation in ambient tem- 
perature. All the tests used to draw this curve were 


-40 
AMBIENT TEMPERATURE IN°C 





Fig. 3. Motor temperatures and ultimate trip 
amperes with ambient temperatures at sea level 
varying from —54 C to 78 C, 


run at approximately sea level. It may be noted that 
the maximum temperature reached by the rotor was 
178 C, when the motor was operating in an ambient 
temperature of 78 C (172 F), and when the motor was 
operating in an ambient temperature of —54 C 
(—65 F) the maximum temperature reached by the 
rotor was 189 C. This is an ambient variation of 
132 C, but the protector allowed the maximum wind- 
ing temperature that could be reached to vary only 
'1 C. Quite naturally, something had to vary if the 
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winding temperature remained substantially constant. 
It can be seen from the curve that the amount of load 
the motor could carry is the varying quantity. Note 
that at + 78 C, the motor could carry an input current 
of 3.1 amperes, but at —54 C, the motor input could 
rise to 6.9 amperes. This actually means that the 
motor could carry over two times as much load at 
— 54 C as it could at +78 C. These curves indi- 
cate that the protector will carry the hot spot of the 
motor up to substantially a fixed value, and the maxi- 
mum load the motor can actually, successfully carry is 
entirely dependent on the operating conditions. It may 
be interesting to observe that as the thermostat hous- 
ing or protector location temperature increased, the 
amount of load the motor could carry decreased. But 
the combination of these two effects always resulted 
in approximately a fixed rotor temperature at the in- 
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Fig. 4. Motor temperatures and ultimate trip 
amperes with variation in altitude. Ambient tem- 
perature constant at 48 C. 


stant the protector opened. 
tection see Appendix.) 
Fig. 4 indicates additional results obtained with the 
same motor. Here a constant ambient temperature of 
+48 C (118 F) was maintained and the altitude 
was varied from sea level to 40,000 feet. These tests in- 
dicate the variation in ultimate trip amperes of the 
motor under varying altitude conditions. These tests 
might simulate the condition of an electric motor in an 
aircraft engine nacelle in the tropics where the ground 
temperature was 48 C and the engine compartment was 
maintained at this temperature regardless of altitude. 
The test results show that the protector opened when 
the rotor winding was at 180 C at sea level, and at 
183 C at 40,000 feet. This is only a 3 C change in an 
altitude change of 40,000 feet. Note again in this case, 
that the quantity that varied with altitude was the 
amount of load the motor could successfully carry, 
This motor at sea level could carry a maximum am- 
perage without tripping the protector of 4.2 amperes, 


(For theory of motor pro- 
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and at 40,000 feet, 2.8 amperes. ' 

An interesting comparison of independent test results 
taken by entirely different means may be made. In 
the paper “Aircraft Motors Still Need Better Pro- 
tective Devices” (4),* by Colonel T. B. Holliday, 
ELECTRICAL MANUFACTURING, April, 1944, his Fig. 3 
shows the cooling effectiveness at 40,000 feet to be ap- 
proximately 43 per cent of that at sea level. In other 
words, the motor can dissipate only 43 per cent as much 
heat at 40,000 feet as it can at sea level. In Fig. 4 of 
this present paper, the ratio of the load current the 
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Fig. 5. Motor temperatures and ultimate trip am- 
peres with variation in altitude. Ambient tem- 
perature constant at —54 C. 


motor would carry was 2.8 to 4.2 amperes. Since at 
both sea level and at 40,000 feet the temperature of the 
rotor and series field remained substantially constant, 
the resistance of the motor was substantially the same 
at sea level as at 40,000 feet. Therefore, the heating 
was proportional to the square of the current. Or, the 
heating in per cent at 40,000 feet was 2.8? divided by 
4.27 or 44.4. It can be seen that this 44.4 per cent is 
very close to the 43 per cent figure given by Colonel 
Holliday. 

Fig. 5 represents the same motor in an unheated part 
of the plane which might be operating out of a field in 
an arctic zone. In these tests the ambient was held 
constant at —54 C (—65 F) and the altitude was 
varied from sea level to 38,000 feet. Note again that 
the protector allowed the rotor winding to come up to 
substantially a constant value regardless of the altitude. 
Also, note that the quantity that varied was the amount 
of load the motor could carry. This ranged from 6.9 
amperes at sea level to 3.6 amperes at 38,000 feet. 

Fig. 6 represents the same motor operating in’ an 
unheated part of a plane, the plane using a field in the 
tropics. At sea level the temperature is +48 C, and 

at 38,000 feet altitude the temperature is —54 C. 


* Numbered references are to the Bibliography at the end of 
this article. 





98 














ae ROTOR Bo ee | 


|-——sheuc it... | 





2 wd | 
140 | 
2r Treame |reme |. | | 
i 100 SING TE Me — 6 | 
E . 
‘ 60 6r 
) 
> 20 a ULTIMATE RIP Anjloee 4y 
o 
a ody ea Le 
2 Ct ee e 
-60 a) 0 
oO 10,000 20,000 30,000 40,000 
ALTITUDE IN FEET | 








Fig. 6. Motor temperatures and ultimate trip am- 
peres with variation in altitude and ambient tem- 
perature. 


The protector allowed only a 4 C variation in the 
maximum temperature reached by the rotor winding 
with a variation in ambient of 102 C and an altitude 
variation of 38,000 feet. One fact particularly inter- 
esting about these curves is that the motor will carry 
substantially the same load at 38,000 feet and — 54 C 
as it will at sea level and +48 C. (But it should 
be noted that this was a totally enclosed motor with 
no fan. Fan-cooled or blast-cooled equipment does not 
necessarily follow the same pattern.) 

In working with protected motors it was noted that 
the heat-absorption properties of the material to which 
a motor was mounted had a marked effect on the amount 


of load the motor would carry. Fig. 7 shows this effect 
(Continued on p. 172) 


Fig. 7. Effect of mounting on motor temperatures 

and ultimate trip amperes. Altifude constant at 

40,000 feet and ambient temperature constant at 
48 C. 
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Bearing Advances Stimulated By 
Wartime Product Needs 


® While Allied Air Forces rained destruction upon German bearing center, 
United States anti-friction bearings manufacturers were engaged in meet- 


ing increased demands 


for design and application 


improvements. 


DANIEL T. O’BRIEN 


T IS significant that both World War I and II 
I precipitated considerable progress and improve- 

ment in manufacturing techniques in the produc- 
tion of ball and roller bearings for both peace and 
wartime purposes. 

However, the most notable advancements were made 
after the outbreak of World War II, when the Allies 
found the Germans had surpassed them in bearing de- 
sign and application on land, on and under the sea, but 
particularly in the air. The importance attributed to 


is nearly uniform from surface to center. In 1941, 
twenty-seven different kinds of steel were employed 
for bearings, balls, races and rollers. At the request of 
the War Production Board the steel producers and 
consumers established the NE-52100 series of three 
steels. This action simplified the steel mill problems 
of melting and record keeping and expedited the manu- 
facture and delivery of steel to the consumer. 

However, to go back a bit, when roller bearings were 
first manufactured it was felt that the contact between 


Rotor of polyphase induction motor fitted with roller bearings completely housed, 
ready for assembly into frame. 


these components of power-driven machines of war is at- 
tested by the sensational bombing of Schweinfurt, nerve 
center of the German bearing industry, in 1941 by the 
Allied Air Forces. Many far-reaching improvements 
have been made since then by the industry in America 
which today stands head and shoulders above any other 
nation in the manufacture of anti-friction bearings. 
One of the most important of these developments 
has been the perfection of an alloy steel much harder 
and tougher than the straight carbon steels heretofore 
used and which is capable of acquiring the same degree 
of hardness through and through. This alloy steel used 
today in the bearing industry is of a much more refined 


composition and cleaner and freer from imperfections | 


than steels used for other purposes. By this, we mean 
that the alloy is used primarily for deep hardening pur- 
poses where the actual hardness of the finished parts 
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the rolls and races should be uniform throughout the 
length of the rolls. Therefore, case-hardened steel im- 
mediately was adopted for the use of these parts be- 
cause it would give flexibility to the surface with tough- 
ness to the center of the parts. Originally, plain-carbon 
carburizing steel was used for these parts. Later, 
chrome carburizing steel was adopted and, finally, 
chrome-nickel steels became standard practice. 

But in 1922, molybdenum was recommended for car- 
burizing steels and SAE-4615 nickel-molybdenum steel 
was adopted as a standard in the industry. However, 
many of the bearings made with straight rolls instead of 
apered rolls followed the ball-bearing practice, using 
SAE-52100 high carbon-chrome steel for the races 
and rolls. 

When railroad tapered roller bearings were first made 
it was found that the 4615 steel did not give sufficient 
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resistance to deformation and resistance to wear. 
Therefore, high alloy-content steels were tested until 
finally the two analyses SAE-4820 and SAE-4320 
were adopted for heavily loaded roller bearings. 

About 1925, some ball- and roller-bearing manufac- 
turers used molybdenum variations from the standard 
chrome analysis in an attempt to improve quality. 
However, due to lack of research data at the steel mills, 
difficulties were encountered and further exploitation of 
the chrome-molybdenum analysis was dropped. Recent 
tests by the bearing industry’s metallurgists have been 
inconclusive as to the advantages and disadvantages in 
the use of chrome-molybdenum steels at the present 
time. When the quantity of nickel appeared critical 
the metallurgists again discussed the analysis with the 
War Production Board and together with the steel-mill 
metallurgists adopted RBEC-4720 for the small sizes 
of roller bearings, leaving the larger sizes with 4615, 
4320, and 4815 steels. These three analyses and 52100 
steel are now in use by the roller-bearing industry. 

In the manufacture of balls, NE-52100-C is used for 
balls %4 in. and smaller. NE-52100-B is for balls be- 
tween % in. and 1 in. NE-52100-A is for balls over 
1 in. in diameter and all sizes of spherical rollers, for 
3¥g in. and larger cylindrical rollers, and for bearing 
races. Having such steels, heat-treating methods like- 


Large roller bearing used on 

heavy-duty electrical traction ma- 

chinery where heavy power loads 
are transmitted. 


wise have been improved since the beginning of the war, 
so that today not only is additional resistance to fatigue 
obtained, but the resulting uniformity in performance 


exceeds previous experience. The adoption of maxi- 
mum limits for incidental alloys fast became necessary 
because of the scrap situation. Excess amounts of 
molybdenum increase penetration of hardness and may 
require higher drawing temperatures. Moreover, be- 
fore machining or cold-working, these steels require a 
normalizing operation followed by a spheroidizing an- 
nealing and slow cooling. Annealing and hardening 
must be done in a controlled-atmosphere furnace or 
other equipment to avoid decarburization. Small parts, 
odd shapes and bearing races are quenched in oil, but 
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34 in. and larger balls are water-quenched. 

While from external appearance it would seem that 
anti-friction bearings have not changed greatly, actually 
many details of the internal design have been altered 
in such a way as to have very important effects upon 
the life and load-carrying ability of the bearings. 

Since the last World War, increased power, higlier 
speeds and heavier loads require much more of be: 
ings than previously. Yet, note the fact that the bear- 
ings carrying the loads today are not only smaller 
size than those earlier used for the same work, but last 
longer and are much more dependable. 

But, perhaps the greatest single advance that 
been made is in uniformity. Thus, with present day 
uniformity of accuracy in bearing manufacture, it is 
possible for the builder of machines or war equipment 
to proceed with the production of precision machine 
parts, including the boring of housings and grinding of 
shafts, with complete confidence that if his work is 
within the specified limits the bearings when assembled 
will fit and perform exactly as required. 

Again, today, not only is the average life of any given 
size of anti-friction bearing very much longer, but the 
uniformity of that life among quantities of bearings is 
so great that a bearing may be selected to perform a 
given service with what amounts to mathematical cer- 
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Ball bearings with integral seals, as used on 
many domestic electrical appliances. 
openings in metal cover of double seal at 


Small 


right are for injection of lubricant. 


tainty that it will last the length of time. required. 
During World War I anti-friction bearings were used 
in production machines to a very limited extent. Today 
because of the great improvements made in bearings and 
the methods of mounting them, machines that do not use 
them’ somewhere for vital war work are rare indeed. 
Another notable trend is the addition to the bearing 
proper of various features and functions that once were 
entirely external and separate from the bearings. Seals 
and shields to keep lubricant in and dirt out now are 
often made an integral part of the bearing. In some 
cases the bearing is built with its shaft as a complete 
unit. The same is true of gears, oil circulating systems, 
etc., as some of the accompanying illustrations show. 
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A five-horsepower, 3450 
rpm motor designed in- 
tegrally with the spindle 
characterizes this M34 
grinder of the Abrasive 
Machine Tool Company, 
eliminating gearing and 
belting and minimizing 
vibration. A motor-driven 
rotary grinding attachment 
particularly suited for han 
dling circular flat pieces, 
a motor-driven wet grind 
ing attachment and an as 
sortment of magnetic 
chucks consitute other fea 
tures of this machine. 


“AL SPINDLE 
SURFACE GRINDER 
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PORTABLE UNIT HE 
Complete with controls and fifty 
feet of heavy rubber-covered cable, 
this 18-kilowatt heater finds appli 
cation, among others, in cold-storage 
plants for defrosting coils and pre- 
heating railroad cars before loading 
to avoid freezing of perishable 
goods in transit. A motor-driven 
fan is mounted directly behind the 
elements. A product of the Electric 

Air Heater Company 


INSPECTION GAGE FOR PISTON RINGS 
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The electronic piston ring inspector has been 
designed by the Shefheld Corporation. The 
ring to be inspected is inserted inside a master 
ring of correct form and dimensions. A power 


driven roller rotates the assembly. Deviations 
of form result in passage of a light beam be- 
tween the two rings and electronic operation of 
signals. Similarly, width of gap is automatically 


Inspection cycle may be less than 
five seconds per piece. 
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During Cutting Cycle. 


CAM FOLLOWER 
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MILLING FINS IN. CYLINDER HEADS 





This milling machine, designed by the Sund 
strand Machine Tool Company, cuts the cir- 
cular, partial and dome fins on forged aluminum 
airplane cylinder heads. The machine has a 
completely automatic cycle after loading, a set 
of master cams controlling the shape of the 
cuts. Electronic speed control of feed-drive 
motor through range of 1750 to 175 rpm main- 
tains maximum practicable rate of metal 
removal at all times 
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Control Panels—Electronic at Left, Motor 
Control and Operation Sequence at Right. 
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ELECTRONIC GAGE 


A single passage of the workpiece under the contact 
point results in a signal of the indicating light 

yreen (OK), red (oversize) or yellow (undersize) 
An indication dial may be used to read actual devia 
tions. Variations in position of the mechanical con 
tact point are transmitted by means of an electronic 
circuit. The instrument is made by Foote Pierson 

*xclusively for Federal Products Corporation 
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HIGH FREQUENCY 
PREHEATER 


Designed for preheating plastic molding 
preforms, this high frequency dielectric 
heater has an output of 400 watts, oper 
ating on a 230-volt single-phase circuit 
Period of heating is automatically con 
trolled. As an example of capacity, a 
preform of one-third pound of material 
can be raised 170 Fin one minute. Desig 
nated as Model X875 Thermex Red Head 
by the manufacturer, Girdler Corpora 
tion. The device weighs 250 lb 


CONTINUOUS BW PRINTER 


Designed to operate as a continuous 
printer for either copyflex or black 
and white materials, this motor-driven 
Model 2, with auxiliary developing 
equipment, turns out reproductions of 
tracings, line drawings, black and 
white prints, Van Dyke negatives, 
blue prints, etc. Light is from fluor 
escent lamps. Handles roll stock or 
cut sheets up to 24 in. wide at speeds 
of 5 to 30 in. per minute. Made by 
Charles Bruning Company, Inc. 





Chemical Fibers 
Find Use In Many 


Electrical Components 


D. L. GIBSON Insulation Engineer, Westinghouse Electric & Manufacturing Co. 


ROM the very beginning of the electrical industry, 

natural fibers such as silk, cotton and asbestos 

have been used as insulating materials. In the 
last few years, chemical fibers, such as glass and rayons 
in the form of fabric, cloth, and yarn have begun to take 
the place of cotton and asbestos in some applications. 
After the war newer chemical fibers, sold under trade 
names such as nylon, vinyon, velon, saran, and poly- 
thene will be available for use as insulating materials. 
With this variety of synthetic, fibrous materials de- 
veloped and being developed, it seems appropriate to 
examine some of their properties and their applications 
to electrical products. 

The physical and chemical characteristics of a plastic 
material depend upon the structure of the molecule, the 
length and depth of the molecular chain as well as the 
chemical elements which compose the compound. 
Thousands of plastic materials are made from appro- 
priately selected molecules formed into molecular chains 
to get the desired physical properties and shapes. Any 
of these molecules can be made into filaments or fibers 
if it is long enough and strong enough but the resulting 
fibers may not have desirable properties. 

For years man has been searching for ways to syn- 
hesize cotton and silk fibers in the laboratory. Although 
he exact chemical structure of silk has not been dupli- 
cated, acceptable synthetic fibers, such as rayons and 
nylon have been produced which have improved upon 
the physical properties of silk. Nylon has introduced 
new properties not obtainable in silk, with its physical 
and chemical properties differing greatly from those of 
ther chemical fibers. Some of the undesirable prop- 
erties of cellulose (cotton and wood-pulp fibers) have 
been overcome by altering the existing chemical struc- 
ture to produce acetate rayon and ethyl cellulose. 

The idea of forming filaments to duplicate fibers 
grown in nature is not new. However, the ability to 
form them so as to retain or improve on the physical 
properties of the raw material is new. In many plastic 
materials the filaments formed have properties far in- 
ferior to those of the base material. In other cases syn- 
thetic filaments and fibers are formed which introduce 
new and unique properties. In this class come nylon, 
vinyon, saran and velon. Nylon has a protein-like 
chemical structure whereby the molecules become 
oriented and take on an orderly arrangement, produc- 
ing hbers with tensile strengths of the order of 60,000 
lbs. per sq. in. (at 20-30 per cent relative humidity) for 
a 20-mil filament. 

Processes have been developed to convert natural 
materials to produce new man-made fibers with desir- 
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@ A review of physical properties of some of 
those chemical fibers which today are being ap- 
plied as insulation in many kinds of electrical 
utilization machines and equipment is presented 
here to bring designers and engineers up-to-date. 


able properties, such as glass, casein and cotton. Nature 
made the structure of the cotton fiber similar to a long, 
spirally-twisted strand, hollow in the center, with a 
center liner which gives the fiber its extraordinary ten- 
sile strength and elongation for its density. The cotton 
fiber is built by nature to resemble the framework of an 
apartment house, the framework composed of cellulose, 
the walls composed of extraneous materials. Silk has 
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Fig. 1. Moisture absorption by natural and 
synthetic fibers in atmospheres of different 
relative humidities. 


a structure similar to that of a bundle of glass rods, with 
indentations. Man-made filaments are usually made by 
extruding solutions of chemicals or plastic materials 
through small orifices, and essentially are small rods 
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of simple structure. In man-made fibers, density and 
tensile strength are achieved through proper alignment 
or orientation of the molecules in the filamerit or rod. 
Synthetically produced fibers depend upon long mole- 
cular chains and depth of structure for their properties. 
In contrast, wood or cotton fibers have a complicated 
chemical and physical structure, with cellulose (a basic 
chemical compound) formed into a series of long chains 
. which, in turn, form the fibers through an intricate 
process of polymerization. 

Chemical fibers may be classified into three groups, 

as follows: 

A—Physical variations of natural products, such as 
viscose rayons, casein wool, peanut wool, and 
glass. 

B—Semi-synthetic fibers—depending on a natural 
product as a raw material; such as cellulose ace- 
tate rayons, and ethyl cellulose. 

C—Synthetic fibers—pure products of the laboratory, 
such as nylon, vinyon, saran and polyethene. 


PHYSICAL VARIATIONS OF NATURAL 
PRODUCTS 


This type of fiber depends upon nature for its source 
of raw material, so has a wider range of physical prop- 
erties. 

Viscose rayon is a physical variation of cellulose (wood 
or cotton) called “regenerated cellulose” by the chemist. 


Fibrous. glass insulated strap used to hold 
. temporary wiring. 


It is the youngest of the five major textile fibers. Such 
a fiber represents merely a physical change of cellulose 
which gives the cotton or wood fiber some desirable 
properties. Viscose rayon is made by dissolving wood 
pulp or cotton linters in caustic soda, then treating the 
resulting product in carbon disulfide. The dissolved, 
gelatinous material is forced through small orifices or 
spinnerets into acid coagulating baths. (The use of 


106 


orifices or spinnerets is similar to the method of the 
silk worm when it forms silk fibers, forcing protein-silk 
material through openings in its head.) In the acid 
bath the material is solidified into monofilaments. [py 
turn, the monofils are spun into fibers or yarn by the 
pot-spinning or spool-spinning method. The size or 
shape of the given orifice is the diameter or shape of the 
filament. Regenerated cellulose may be made continu- 
ous or cut into short lengths to make staple yarns. 
There are other methods of making regenerated rayons, 
hut all the methods change the physical properties, not 
the chemical. 

Regenerated fibers are rod-like and have lost their 
tubular structure. However, they are still hygroscopic 
and expand and contract with moisture. Fig. 1 shows 
the water content in percentage of dry weight for several 
fibers at various relative humidities. Note that viscose 
rayon is higher than natural silk in moisture absorption 
and has much higher moisture content than cotton from 
which it came. During the process of change to viscose 
rayon the cotton fiber becomes degraded. This means a 
subsequent loss in tensile strength and abrasion resist 
ance of the viscose rayon fibers. Resistance to heat a: 
thermal aging is better in viscose rayon than in cotton 
This statement should not be 
taken too literally as there are certain applications where 
it has not shown to advantage over cotton. There is 
one desirable property of viscose rayon which might 


under certain conditions. 
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Light and medium weave 
fibrous glass tapes. 


recommend it for some applications—namely, its ability 
to allow penetration of varnish or resinous materials. 
In this respect, it is superior to cotton fibers. In general 
regenerated cellulose (rayon) will meet most of the 
requirements associated with silk and is superior to 
silk when aged in air. Decrease in bursting strength 
can be regarded as an indication of aging in cloth oF 
fabric. After aging for 24 hours at 150 C, woven 
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glass fabric will show no decrease in bursting strength, 
nylon will show a 10 per cent loss, viscose rayon will 
show a 60-70 per cent loss, and silk a 70-80 per cent 
decrease. 

Proteins.—Regenerated natural fibers of the protein 
class may be classified as animal protein fibers, such as 
those from casein; and vegetable protein fibers, such 
as those from peanuts and soybeans. 

All the protein fibers are made by the wet spinning 
process, somewhat similar to that used for viscose 
rayon. Its properties are similar to those of wool and 
in many cases the fibers look exactly like wool. The 
fibers can be made in various diameters and shapes other 
than round. The largest production is in the form of 
staple fibers for the textile industry where it is used in 
mixtures with wool, rayon, and cotton fibers. The de- 
signer should keep in mind that these materials are 
organic and highly, hygroscopic., However, certain 
variations of the fibers are resilient and strong. Pro- 
tein fibers, like silk and wool, have much greater in- 
sulating power than cotton in the dry state, although 
they are less moisture-resistant. The insulation resist- 
ance of wool increases by a factor of 90,000 when its 
moisture content is reduced by 50 per cent, while the 
factor for catton is 600 for the same reduction in 
moisture content. Besides moisture content the molec- 
iar structure of the fiber is important, so that re- 
generated protein fibers may have some interesting ap- 
plications. Protein fibers may be of interest in the form 
of tapes or wire insulation, in dry atmospheres. 

Glass —A great deal has been written about the use 
of glass fibers and continuous filaments for electrical 
products, so that much that follows may be repetitious. 
For review, the following may be said of the use of glass 
fibers, films, or tapes for electrical insulation : 

1. Low moisture absorption and low rate of moisture 
pick-up. 

2. High thermal stability; used at elevated tempera- 
tures. 


TABLE 1. PHYSICAL PROPERTIES 
OF GLASS FIBERS 
| Surface 
2. | Average Fiber |covered by 1} Average 
Fiber | Glass| diameter length | Ib. of glass, | pack 
No. | type (in.) (in. ) | sq. ft. | density 


85 E 


| F 


.00085”" Mg 355 2.0 


.00055 6 


| E(c) | 004 


E .00022 


15 


16 


| " 
| 
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Light in weight. 
Non-corrosive and resistant to corrosion. 
Resistant to solvents. 

6. Capable of being treated with resins and varnishes. 

Seven basic glass. fibers have been made available 
for war time use and post-war development work. All 
fiber glass is not suitable for electrical use. Diameter 
ranges, surface variations on the fiber, fiber lengths, and 
average density variations suggest fiber glass for many 
uses. All glass fibers come from four basic glass types 
of which only two are of interest for electrical insul «tion. 

Type E—Developed for the production of electrical 
insulating materials. 

Type T—Used in thermal insulating products com- 
bining good weather resistance (endurance under 
thermal changes) with adaptability to production 
in wool forms. 

Table I gives certain physical characteristics of glass 

fibers now available. 

Laminated phenolics made with fiber glass fabric base 
are of particular interest. They have good dielectric 
strength, low water absorption, and very high tensile 
and flexural strength. Table 2 lists some properties of 
laminated glass fabric phenolic compared to paper-base 
and asbestos fabric-base laminated phenolic. 

Glass in the form of tape, fabric, and wire insulation 


Copper wire being covered with yarn made from synthetic fibers. 
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is extensively used for class “B” insulation. 

The new technique of utilizing synthetic fiber strength 
in fillers for molded plastic is similar to the use cf steel 
for reinforcing concrete. The use of glass fabric as a 
filler is an example where plastic materials having 
tensile strength as high as 83,000 Ib. have been produced. 


SEMI-SYNTHETIC FIBERS 


Cellulose Acetates——In general, the lower the mois- 
ture content of fibers, the better the electrical insulating 
properties. This is true particularly if the material has 
a low rate of pick-up of moisture at high humidities. 

Referring to Fig. 1, cellulose acetate, at 50 per cent 
relative humidity, has a moisture content (in percentage 


TABLE 2. PHYSICAL PROPERTIES OF GLASS 
FABRIC-BASE LAMINATED PHENOLIC 
Compared with paper-base and asbestos-base laminated 
phenolics. 
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Tensile strength | 
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Flexural strength 
(p.s.i.) 


Modulus of 
elasticity | 
(p.s.i. x 105) 10-20 4-20 


Impact strength — 
notched Izod— 
ft. Ib. per in. 


Water absorption, 
24-hr. immersion, 
% 0.3-0.5 
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Dielectric constant | 
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Dielectric strength. 
60 cycles, (short- 
time test), volts 

per mil 








450-650 400-1000 60-150 








of dry weight) of 2.5 per cent, viscose rayon has 11.0 
per cent, and cotton cloth at the same humidity 5 to 6 
per cent. At 90 per cent relative humidity, cellulose 
acetate would have a moisture content of 5 to 6 per cent, 
while cotton cloth would contain 12 to 13 per cent water 
(in percentage of dry weight). So it is apparent that 
acetate fibers would have insulating properties (particu- 
larly at high humidities) superior to those of cotton, 
viscose, and silk. Cellulose acetate improves on the 
inherently poor moisture resistance of cellulose fibers 
(cotton or wood), by blocking off the path of possible 
penetration of moisture in the molecule. In the case of 
celluldse, this means attaching a non-hygroscopic com- 
pound to the hydroxyl group (oxygen and hydrogen) on 
the outer wall of the molecular structure. Acetylation 
of the fiber accomplishes this purpose. Cotton linters 
are treated with a mixture of acetic anhydride, acetic 
acid and a catalyst. The mass rapidly gelatinizes and 
goes into solution and the acetyl group attaches itself 
to the oxygen of the hydroxyl linkage in the fiber, 
eliminating the potential path of moisture absorption. 
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Water will not attach itself to CH,CO- as a railical, 
The cotton fiber again loses its tubular structure aid as- 
sumes a solid rod-like form with some indentations on 
the surface. 

Cellulose-acetate filaments are made by the dry spin- 
ning process or by extruding a solution of the plastic 
through spinnerets of various diameters into the air, 
forming monofilaments. The tensile strength and clon- 
gation of cotton is greater than that of cellulose acctate 
fibers, so that care should be taken if the acetate ‘iber 
is to be used in the form of tape or cloth for binding 
or taping armature or field coils. ‘When bent under 
tension, as in taping, the tape will separate and_ the 
fibers break. 

Cellulose acetate is thermoplastic, and should not be 
used continuously above 100 to 110 C, although certair 
special forms are made for use at 120 C. Cellulose 
acetate itself is brittle and weak mechanically but the use 
of plasticizers in the fibers gives it good mechanical 
strength. Cellulose acetate will not support a flame; it 
will burn only when the flame is applied directly. 

There is another variety of acetylated material, de- 
veloped in England, which should be brought to the 





















TABLE 3. PHYSICAL PROPERTIES OF ACET- 
YLATED PAPER-BASE LAMINATED 
PHENOLIC 



















































































With acetylated | With cotton paper| 
paper base base 
| (Kraft paper of (Paper of 
30-lb. basis) 78-lb. basis 
Density Sia avin 1.27 1.30 
Water absorption, per | 
cent: 
24 hr. at 25 C | 0.27 1.3 
48 hr. at 25 C | 1.07 _ 
Impact strength—Izod, edgewise, 
ft.-lb. per in. 
M.D. 0.60 0.64 
cw. 0.49 0.49 
tata sevice = 
Flexural strength 
(psi) —M.D. 26,650 21,000 
C.D. 20,056 18,000 
Rockwell hardness at | 
25 C. M-105 M-102 
Power factor, 108 
cycles, as received .0236 035 
after 24 hr. in water -0252 .0375 
Dielectric constant, 10° 
cycles, as received 3.72 4.3 
Loss factor, 108 cycles, | 
as received -0880 15 
Insulation resistance 
(megohms) as 
received 
after 24 hrs. in water Over 500,000 Over 500,000 | 
after 96 hrs. at 90% “ 500,000 | - 6,400 | 





R.H. * 220,000 


| 















attention of the electrical industry in this country. This 
is cotopa, acetylated cotton, a different form of cellulose 
acetate. In this form the cotton fiber or wood fiber 
is treated with acetic anhydride and a catalyst, but only 
the outside of the fiber is acetylated. 








Examination 0! 
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Small Synchronous Timing Motors 
Can Assist Automatic Operation 


@ Some basic facts about these versatile little auxiliaries that will help the 
design-engineer with new applications for increasingly automatic days ahead. 


R. M. PEARCE 


Haydon Manufacturing Company, Inc. 


MALL synchronous timing motors, although de- 

veloped many years ago, did not really come into 

prominence until about twenty years ago when 
electric clocks first appeared on the market. Since 
then their use has gradually spread into industrial and 
domestic timing devices. Present indications are that 
the automatic age looms over the horizon and that many 
new and old products will appear, after the war, that 
are completely automatic in operation. 

For a short time after the beginning of the war it 
appeared that the timing motor industry was going to 
be hard hit but suddenly the demand for timers began 
to skyrocket with the development and improvement 
of control equipment on radar, gun controls, signalling 
and communication equipment, training devices, etc., 
as well as in manufacturing equipment, and the demand 
soared to the point where suppliers found it difficult to 
meet requirements. 

Algng with the demands of the armed services came 
requirements for salt-spray and moisture protection, 
shock and vibration resistance, fungus-growth protec- 
tion and all the other special requirements necessary to 
assure reliable operation under the varying conditions 


A fixed-interval automatic-reset timer for use in pro- 
viding delay intervals in vacuum tube circuits. 
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R. M. PEARCE 


encountered by our armed forces on land, sea and in 
the air. Timing motors were not originally designed 
for such severe service and the manufacturers were hard 
pressed to try to meet the requirements necessary to 
make their product satisfactory. The results, while not 
perfect, were eminently satisfactory and the timing- 
motor industry can feel that they have done and are 
doing their part. 

Many manufacturers are now beginning to think of 
postwar products. Some are considering new products 
and some improvements in products formerly manu- 
factured but, whether new or old, the predominant 
thought is: Can it be made automatic or at least semi- 
automatic? This is where the synchronous timing 
motor will really come into its own, because it is able 
to measure timing intervals to the accuracy of a frac- 
tion of a second and can initiate necessary operations 
in their proper timed sequence. 

In general, synchronous timing motors fall into two 
classes. First are those that develop considerable 
power and are made in accordance with standard frac- 
tional-horsepower motor specifications. Such motors 
can fill a very definite need but are not being considered 
in this article because they are too expensive to be used 
in the large-volume applications where the second, and 
relatively inexpensive, class of motor is used. 

The motors in this second class are not particularly 
efficient from an electrical standpoint, but their low 
power consumption of from two to eight watts enables 
them to be used in an extremely wide variety of com- 
mercial and domestic applications that could never be 
considered unless the cost was low. 

There are a number of types of synchronous timing 
motors available. Most of them are self-starting, a 
feature that is usually desirable and oftentimes essen- 
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tial, and many of them incorporate gear-train reductions 
as a basic part of the motor to give virtually any output- 
shaft speed desired. 

When the designing engineer considers the use of a 
small synchronous motor in his product, he should be 
interested in factors such as cost, life of the motor, 
power consumption, power output or torque, quietness, 
reliability, self-starting, size, etc. Sometimes certain 
special features must be considered, such as high or 


Navigational instrument clock, one of the earlier and 
more obvious of the many applications of timer motors. 


low temperature operation, high humidity, corrosive or 
dirty atmosphere, vibration, shock, mishandling, voltage 
variation and power line surges such as from lightning. 

Timing motors are used for two basic types of opera- 
tions. The first and most important is to do work on 
a constant, controlled-speed basis such as operating 
clocks or timing control equipment. The other is to 
do work that requires only’a relatively small amount of 
energy and does not necessarily require a constant- 
speed motor. The timing motor fits into many appli- 
cations of this second class because it is low in cost 
due to the fact that it is not only produced in large 
volume but is of a relatively simple design. The de- 
sign can be simple because its power consumption is so 
low that operating cost is not an important factor. 

Since the timer motor is primarily designed for tim- 
ing operations, it is these requirements that will be em- 
phasized in our discussion as to the various factors that 
should be considered by the design engineers. Prob- 
ably the first factor to be considered is the timing period 
involved. Most timing motors are supplied with a 
built-in gear-train reduction to give the required output 
shaft speed. Various manufacturers have their own 
designs and basic rotor speed on 60 cycle circuits will 
vary from 225 rpm to 3600 rpm, the commonest speeds 
available being 450, 600 and 3600 rpm, representing a 
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16-pole, 12-pole and 2-pole motor respectively. 

Arguments in favor of low-speed or high-speed rotor 
operation will depend upon power requirements or life 
expectancy. Assuming a l-rpm output-shaft speed, 
the 3600-rpm motor may be able to develop the most 
power but the slower rotor-speed motors will develop 
sufficient power for most applications and the lubrica- 
tion and bearing problems become less important be- 
cause of the relatively low speed. 

The design engineer must decide upon his basic tim- 
ing requirement. Is a 1l-rpm output-shaft speed de- 
sired or should it be 10 rpm or 49 rpm or some faster 
or slower speed? Here he should find out from the 
various manufacturers what they have available in the 
way of speeds and endeavor to fit his requirements into 
these available speeds. If he cannot secure the speed 
he desires, as a standard speed, he should either redesign 
to use a standard speed or else, if his requirements are 
for a large volume of motors, arrange with a manufac- 
turer to supply. him with the exact speed he requires. 

The next most important factor to be considered by 
the designer is the power, or torque, requirement. In 
considering this factor the problem should be studied 
very carefully because the biggest trouble experienced 
by timer-motor manufacturers is in applications where 


too much power is expected of the motor. Assuming 


a rotor speed of 450 rpm and an output-shaft speed of 
10 rpm, the gear reduction is 45:1 and the output 
torque is theoretically 45 times the rotor torque. The 
same motor with a gear reduction to 4%» rpm has a 
reduction of 4500:1 and the output torque is theoret- 
ically 4500 times the rotor torque. In the first case the 
limiting factor is the power that the gear traip can 


deliver. Motors can be supplied with heavier gear 


Resetting mechanism on an automatic delay-interval 
timer. The driving gear at the center is disengaged 
by a spring. 
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Advertising display equipment 
Agitators 

Airport, airway and airplane equipment 
Amusement park devices 

Anti-aircraft detection equipment 
Apartment hall light control 

Attic fan control 

Stoker and oil burner controls 
Dishwasher and clothes washer controls 
Radio alarm, program timer and selector 
Clock systems for offices 

Telephone toll-call register 

Revolving barber poles 

Bell-ringing equipment 

Busy-signal impulse timer 

Call-signal systems 

Carrier-current equipment 
Battery-charging outfits 

Chimes control 

Coaxial circuit—time-delay relay 

Coin collection meters 

Coin-operated phonograph 

Commercial refrigeration equipment 
Communication systems 

Door openers 

Draft and damper controls 

Elapsed time indicators 

Electric fence timers 

Electric metronome 





TIMING MOTORS RENDER AUTOMATIC SERVICE 
IN WIDE-SPREAD APPLICATIONS 


The increasing trend toward still more use of automatic equipment is seen in the evidences of interest in timing motors on the 
part of designers and engineers of new developments in diverse fields. Among many applications which suggest themselves are: 


Range timers and alarms 

Water heater 

Rocket-firing mechanism 

Delayed fuse mechanism for explosives 

Electrically wound spring clocks 

Electrocardiograph 

Exposure control for x-ray equipment 

Sign-flashers 

Garage door control 

Garage light timer 

Gun-director control 

Incubator timer 

Drink dispenser 

Navigational trainer instruments (aircraft) 

Neon sign control 

Off-peak load control 

Pneumatic carrier-tube alarm 

Polarity changer for rectifier 

Poultry light, timer 

Railway signals 

Recording instruments 

Safe door and bank vault timer 

S O §S keyers 

Store window light control 

Street lighting control 

Time-delay relay for protection of vacuum tubes, 
x-ray equipment, welding equipment, radio and 
radar transmitters and receivers 

Radio transmitters 

Traffic light control 





trains to deliver more power for slow-speed operations 
but the cost is increased accordingly. It is well for the 
designer to avoid crowding the power limits in his 
application and to try to have a factor of safety of at 
least 20 per cent. 


SIZES AND MOUNTINGS 


The next problems that should be considered are the 
size and mounting of the motor. Most manufacturers 
have only one standard size available for any one type 
of motor and it is up to the designer to fit this size 
into his application. Sometimes a little variation in 
mounting methods is available but in most cases this 
is-a problem to be solved by the designer. 

Since synchronous motors depend upon the line fre- 
quency for operation they are not suitable for d-c ap- 
plications. Most of the motors available are primarily 
designed for 60-cycle operation but can be provided for 
50-cycle or 25-cycle frequencies. However, at these 
lower frequencies the designer must be prepared to 
accept somewhat less satisfactory operation because 
motors supplied for such frequencies are generally adap- 
tations and are not fundamentally designed for such 
service. For instance, a motor having a rotor speed 
of 450 rpm at 60 cycles will revolve 187.5 rpm at 25 
cycles and thus the torque available on the output shaft 
will be only approximately one-third as much as at 
60-cycle operation. 

Most self-starting synchronous timing motors can be 
supplied for either clockwise or counter-clockwise rota- 
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tion but the designer should decide upon this require- 
ment before ordering because most motors cannot be 
changed once they are built. Manual-starting motors 
will usually run equally well in either direction. 

The types of output shafts available depend upon the 
manufacturer and usually several standard sizes are 
offered so, if at all possible, standard sizes should be 
specified. 

Motors are usually supplied for the various common 
voltages but if for any reason the designer is faced 
with an unusual voltage requirement he should en- 
deavor to handle the problem with a suitable resistor. 
However, if his requirements involve rather large quan- 
tities of motors, he can probably arrange to secure 
motors having a special coil to meet his specific re- 
quirements. 

Most timer motors, if properly used, will give sev- 
eral years of satisfactory service and when failure ulti- 
mately occurs it will probably be because of lubrication 
failure. This type of failure may be evidenced by noise, 
slow speed or complete stopping and frequently the 
motor can be cleaned and relubricated and be as good 
as new. It is well to have this work done by the 
original manufacturer because he is prepared to use 
the correct tools and lubricants and make the proper 
adjustments. 

Many new and improved lubricants have been de- 
veloped during the war and postwar motors, by using 
improved lubricants, should have a materially increased 
lubrication life. However, regardless of the lubricant 
(Continued on p. 188) 
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This kitchen mixer en- 
cased in colored plastic 
was offered (pre-war) in 
navy blue, dark gray, or 
maroon. Base and sup- 
porting arm were of metal. 


Color Is More Than Skin Deep In 
Plastic Product Designs 


* Controlled color patterns of plastic housings or parts 
add to eye appeal of combination plastic-metal products. 


W. B. PETZOLD 


Plastics Design, General Electric Company 


OLOR is important! It can be a prime factor in 
the successful sale of many products because of 
the immediate effect it has on the eye of the 

buyer. The designer or stylist automatically makes the 
consideration of color a prominent part of each product 
design study and the engineer must not forget its im- 
portance in each new application. Color, properly ap- 
plied to commercial products and machines, can pro- 
vide a feeling of satisfaction and thus play a great part 
in creating consumer demand. 

Everyone is unconsciously aware of the varying re 
actions which color can provoke. The reds tend to lend 
a feeling of warmth, the blues suggest coldness, while 
the absolutes—white and black—derive most of their 
qualities from the background or setting in which they 
appear. The artist is fully conscious of these powers 
of color to affect the mind through the eye, and de- 
liberately sets about to use this knowledge to advantage. 
Color becomes his chief tool, as he applies colored 
paints on a canvas to convey a studied effect. In the 
same way, the engineer or designer must seek out the 
proper color or combination of colors which will achieve 
his end—a more desirable product. 

Color, then, is a tool not only of the artist but of the 
engineer and the designer and a knowledge of the fun- 
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damentals of the science of color becomes part of their 
working equipment. 

There are three major terms employed in describing 
the characteristics of color: hue, value and chroma. 
Hue is the dominating attribute of a color, from which 
it derives its name, such as: red blood, or blue water. 
Value expresses its lightness or darkness: light yellow, 
dark blue. Chroma is vividness or brilliance. 

Because the two factors, value and chroma, may be 
present in varying degrees in any given hue, the pos- 
sible number of color combinations becomes almost 
limitless. To classify and identify these variations, ex- 
perts in the color field have set up systems of color 
notation to provide a universal color language. One of 
these systems is the color code developed by Professor 
Albert H. Munsell. It provides a chart with over 2000 
color variations, each classified by a code number under 
its hue according to intensity and brilliance. Thus it 
becomes possible for anyone, having achieved a desired 
color, to fix its identity by matching it with the corre- 
sponding swatch on the chart, or, on the other hand, 
if at a loss for the particular color ‘best suited for the 
product at hand, to consult the chart for a choice. In 
either case, once a color selection has been made, it 
may be duplicated—be it an ink, lacquer, glass, paint, 


ELECTRICAL MANUFACTURING 








or any other material—by anyone in possession of its 
code number and the same color chart. 

With such a code at his disposal, the designer can 
proceed with his work, secure in the knowledge that 
his color choice will not be altered in the course of 
manufacture. In’ the packaging field this can be a 
factor of first-rate importance. Manufacturers often 
have specific colors which have become identified with 
their products, and even the most subtle color changes 
are frowned upon. The same holds true in the pro- 
duction of home appliances with colored handles or 
trim, where a group of items, although manufactured 
in separate plants and under varying conditions, must 
be assembled for sale as “matched sets.” Colors which 
are intended to match, yet “don’t quite,” always offend 
the eye. 

The designer working with plastics finds they offer 
him a peculiar advantage not to be found in most mate- 
rials: save for glass and ceramics, molded and lami- 
nated plastics are the only media in which all three 
of the color characteristics can be controlled. In these 
materials color is an integral property of the finished 
part. The surface color is the inherent color and is 
not destroyed easily by either wear or abuse. This 
quality is one of the strongest selling points for the use 
of plastics in machine housings, table tops, or any of 
the products where durability ranks along with esthetic 
appeal and function. A plastic part is just as attractive 
after a period of years as it was when it emerged from 
the mold, for the beauty of its color goes right through 
the piece. 

Some plastics are available in all colors, while others, 
due to their physical make-up are to be had only in a 
restricted color range. The designer must consider 
this factor in making his color selection for a given 
application. He must either choose a color within the 


A plastics decorated range can add impor- 
tantly to the color scheme and: the satis- 
faction that results from integrated design. 


a RNEIE ROE 
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range of his plastic, or if color is the more important 
consideration, adapt another plastic to the job. When 
the cost factor enters to the degree that it dictates the 
use of a specific plastic regardless of the color, large 
housings may be molded in black material and then 
sprayed to obtain the desired color in the finished part. 
An artificial finish of this nature, however, will stand 
no more wear than the paint finishes applied to metal 
housings, and this is a procedure which the designer 
hesitates to encourage. 

Colored parts in the phenolic group of plastics have 
a tendency to fade or darken when exposed to strong 
light. The use of bright hues or light values in appli- 
cations where the finished product may be exposed in 
store windows to the ultra-violet in sunlight must be 
avoided. Black, brown, and the dark reds are more 
stable and may safely be used for merchandise to be 
displayed in this manner. 

In the urea and melamine group color stability is 
excellent, and all colors are at the disposal of the 
designer, including white and black. The standard set 
of colors, however, is somewhat confining, and special 
colors must be custom-matched. Ureas may also be 
obtained in varying degrees of translucency though not 
of transparency. When black is the chosen color, urea 
melamine provides an attractive, glossy finish and a 
wearing surface that is ideal for critical applications, 
but in ordinary cases phenolic is adequate and is rec- 
ommended because of its lower cost. 

The acrylics, styrenes, and acetates may be obtained 
in a full range of colors and in all degrees of trans- 
lucency including clear, 

The present design trend is toward the combining of 
other materials with plastics. A combination of metals 
and plastics makes for a product that is stronger and 
at the same time has increased esthetic appeal. The 








use of metals to give structural support to the colorful 
thermoplastics has considerably expanded the field in 
which these materials can be safely applied. Metal 
bands can often be incorporated into the design to hide 
or reinforce joints while contributing to the overall 
appearance of the product by their sharp contrast with 
the warm texture of the plastic. The flabby feeling 


sometimes present in moldings, due to the broad radii 
dictated by sound engineering, can usually be alleviated 
by the careful incorporation of metals in the design. 

In addition to the unlimited color range provided by 
plastics, there are many processes whereby the basic 


Color in the plastic housing of the radio re- 
ceiver contributes to esthetic harmony in the 
home, as do other, less utilitarian furnishings. 


color can be supplemented by applications in the form 
of another plastic, metal, or other material. Cemented 
inlays of plastics or metal in contrasting or harmoniz- 
ing colors, or the use of colored or metallic lacquers to 
fill recessed lines or design motifs ate two methods in 
common use. 

Trade names and insignia can also be applied to a 
plastic by the “roll-leafing’’ method. This is a process 
whereby colored or metallic leaf is embedded into the 
plastic when struck by a hot rolling-die. It is a pro- 
cedure more adaptable to the thermoplastics (except 
polystyrene, which reacts very poorly to this operation) 
than to compression or transfer molded materials. 

Letters and designs may be reproduced by rubber- 
stamping in a method similar to that used in offset 
printing or painted or sprayed through masks, stencils, 
or free-hand with any of the special lacquers which will 
adhere to a plastic surface. Raised or depressed areas 
may be masked off with brass templates to produce con- 
trasting color areas. Clear thermoplastic parts are often 
sprayed in areas or upon the entire under surface in a 
combination of metallic and colored lacquers for un- 
usual and very pleasing effects. 

A process for the plating of sections of plastic parts 
has now advanced beyond the development stage and is 
available for many applications where the use of other 
materials was heretofore necessary. 

Just as metals may be incorporated into a plastics 
design, a plastic may often be used to add the needed 
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touch of color to a product of some other material 
Handles and trim on electrical appliances are good ex- 
amples of product applications where colored plastics 
do much to increase the salability of merchandise. 
Post-war purchasers may look forward to an entire 
line of household appliances with bases, handles, lids, 
and knobs that will fit into the color scheme of any 
kitchen, laundry or other room. 

There has been a noticeable lack of color coordina- 
tion between manufacturers of competitive merchandise 
in the past. If harmonizing colors were employed by 
all producers in a given field, at least there would be 
no color clashes between appliances. A_ successful 
move toward this type of cooperation in the manufac- 
ture of home merchandise was undertaken in 1938 

We are not moving into a world of tomor- 
row where everything will be made of plastics. The 
traditional materials will continue to play most of their 
accustomed roles in our way of life and a lot of new 
ones too; there is ample room for wood, ceramics, 
metals and glass—and plastics! Where plastics can 
do old jobs better, or new jobs beyond the scope of 
the others, there you will find them. They'll have 
plenty to do. 


The need for generators of 
high-frequency power has 
crystallized to the point that 
Westinghouse Electric and 
Manufacturing Company 
engineers have created 
standard units. It has been 
found that most needs can 
be served well, and with 
all the advantages of stand- 
ardized stock units, by the 
range of powers and fre- 
quencies available in the 
new series of units. The 
smallest size has an output 
of but 1 kw., the largest 200 
kw. Between them are units 
of 2, 5, 10, 20, 50 and 100 
kw. Each size is available 
for several frequencies over 
some portion of the 200-to- 
500 kilocycle, and 2-to-30 


megacycle bands. 

These stock uwmnits are 
completely self - contained 
They require only electrical 
connection to a 60-cycle 
power source of 220 or 440 
volts. Housed in a single 
cabinet are the oscillator, 
power supply, blower and 
switches. An _ automatic 
timing control permits load- 
cycle adjustment to a pre- 
determined time which can 
be automatically repeated. 
Terminals are provided for 
remote control. The larger 
size oscillators are benefit- 
ing from the unit construc- 
tion idea. For example, the 
tank or output circuit can 
be removed and another 
one substituted. 
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Characteristics of Alloys 
For Heating and Resistances 


® If yours is the responsibility of ultimately writing the resistance or heat- 
ing specifications for the current new product design, here are some points 
which will assist you in making appropriate and effective wire selection. 


S THIS is written, a priority of at least AA-5 is 

required to secure nickel-chromium resistance 

wire and, in addition, it is necessary to have 
the approval of the Nickel and Ferro-alloys Branches 
of the War Production Board. There are no substitutes 
available and no metal can be had for an attempt to 
make a substitute except through the priority procedure. 
All of this rather dims the prospects for the produc- 
tion of electrical heating appliances and resistors for 
civilian. use. But the postwar period, which is just 
ahead of us, will see these difficulties largely disappear. 
This presentation looks ahead to that period. 

Some of the most desirable alloys may not be the 
first ones available for civilian use but there are a‘num- 
ber of others that may be suitable for resistors and low- 
temperature heaters. The art has advanced a long way 
since the discovery of nickel-chromium alloys as re- 
sistor materials. There are now some fairly high-tem- 
perature heating alloys containing no chromium at all. 
Prior to the nickel-chromium era, there had been no 
high resistivity, high-temperature, electrical heating al- 
loys. Platinum, early used in electric cauteries, with- 
stands high temperatures but it has a low electrical 
resistivity and its cost is high, although justified in 
some instances by its high scrap value. 

The pioneers among the designers of electrical con- 


Cast-iron grid resistance units. 
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trols were undaunted by the lack of what we now think 
of as indispensable resistance alloys. They used iron 
wire, plates and cast grids as the resistance elements 
of resistors and rheostats for power purposes. Because 
of the relatively low electrical resistivity and operating 
temperature of iron, such resistors and rheostats were 





Interior of a voltmeter multiplier. An instance 
where constancy of electrical characteristics 
and long life of wire are _ important. 


very bulky, although the resistivity of hard cast iron is 
much higher than that of the drawn or rolled metal. 
The operating temperatures of iron had to be kept low 
because of crystal or grain growth within the structure 
which thus becomes brittle and subject to breakage 
through vibration. Oxidation and scaling at the sur- 
face of the iron also became objectionable unless tem- 
peratures remained low. There were, however, a few 
low-melting point alloys for use as resistors for instru- 
ments, etc. 

Typical electrical heating elements of today are those 
for industrial furnaces and ovens, car heaters, and do- 
mestic heating devices such as ranges, ironing machines, 
flatirons, waffle irons, toasters, radiant heaters, and per- 
colators. 

Among electrical uses of resistance alloys for pur- 
poses other than the production of heat are heavy-duty 
rheostats ; elevator and crane controllers; field resistors 
and rheostats; speed controls; radio resistors and po- 
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Enclosed tubular heating elements as made 

by two different manufacturers. In both the 

wire is surrounded by magnesium oxide 

which provides electrical insulation and pro- 
tection against oxidation. 


tentiometers; and instrument resistors and shunts. In 
heavy duty resistance apparatus, the heat developed is 
often utilized for space heating, as in crane cabs, for 
example. Otherwise, the heat must be wasted. Re- 
sistance alloys are also used as elements of thermo- 
couples. 


PHYSICAL PROPERTIES OF ALLOYS 


From a fabricating viewpoint, wires and ribbons 
should be free from scale and sufficiently ductile, non- 
brittle and flexible for coiling and mounting in heating 
elements and resistors, and strong enough for handling, 
winding and assembling. 

From an operating viewpoint, the alloy should have 
a sufficiently high melting point to permit high-tempera- 
ture operation which means a high ratio of power input 
to area or volume. High electrical resistivity permits 
the use of relatively short wire or ribbon—about 9 to 13 
ft. in flat irons and about 13 to 17 ft. in some toasters 
on 115-volt service. Alloys should be free from nicks 
and other flaws which reduce their cross-sections and 
tend to cause them to heat more at such points with 
possibility of early failure. A uniform cross-section is 
required. 

A low temperature coefficient of resistance (really a 
small change in resistance over a given temperature in- 
terval) makes possible operating temperatures as high 
as 2,000 F and keeps the resistances of instrument re- 
sistors substantially constant at ordinary temperatures. 
Resistance to undue oxidation, scaling and crystal 
growth also permits high operating temperatures. Oxide 
on the surfaces of some alloys is beneficial in preventing 
short-circuited turns since it acts as electrical insu- 
lation. 

A low coefficient of thermal expansion helps to pre- 
vent undue sagging of horizontally suspended wires 
or ribbons and the distortion of coils, grids, etc., at 
operating temperatures. 

Whereas a low temperature coefficient of resistance 
is desired in heating alloys and instrument resistors, 
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a high temperature coefficient is usual in ballast resist- 
ors for purposes of self-regulation. 

Thermoelectric emfs are desired in. thermocouples 
such as are used in indicating instruments. In other 
instances, as where leads are brought out from resistors, 
the thermoelectric emfs may be objectionable, especially 
in instruments, 

Some alloys are magnetic in varying degrees. This 
phenomenon may be objectionable in some instances. 

Cost is always an important item. As in other 
cases, the best alloy usually costs the most. 

The principal constituents of heating and resistance 
alloys are carbon (C), copper (Cu), chromium (Cr), 
iron (Fe), manganese (Mn), nickel (Ni), silicon (Si), 
zinc (Zn), and sometimes aluminum (Al). Traces of 
some of the elements in an alloy may quite markedly 
affect its characteristics. Such traces may not be indi- 
cated in the designation of the alloy, however. For 
example: ASTM Specification No. B83 for “Drawn 
or Rolled Alloy, 60 per cent Nickel, 15 per cent Chro- 
mium and Balance Iron for Electrical Heating Ele- 
ments” gives the actual composition of this alloy as 
nickel (min.) 57 per cent; chromium 14 to 18 per cent; 
iron, remainder; manganese (max.) 0.03 per cent; 
silicon 0.75 to 1.5 per cent; carbon (max.) 0.25 per 
cent and sulphur (max.) 0.03 per cent. 


OPERATING CHARACTERISTICS OF 
SOME ALLOYS 


e 

Nickel-chromium alloys are characterized by high 
electrical resistivities, high melting points, low tempera- 
ture coefficients of resistance, and high resistance to 
oxidation and alteration at high temperature. An ex- 
ample is a wire of 80 per cent nickel and 20 per cent 
chromium, which has properties as shown: 

Ohms per circular mil-foot at 20 C 

Melting point, C 

Recommended maximum working tempera- 


Resistance rise from 68 to 1800 F, per cent .. 

This alloy is resistant to alkaline solutions and most 
acids and is highly non-magnetic. It is recommended 
for adverse operating conditions and is used in indus- 
trial electric furnaces and other high-temperature appli- 
cations. 

Nickel-chromium-iron alloys have fairly high melting 
points and temperature coefficients of resistance, but 
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lower resistivity and resistance to oxidation than nickel- 

chromium alloys. They are considerably lower in cost. 

Examples: (A)-Ni 60%; Cr 16%; Fe 24% 
(B)-Ni 30%; Cr 5%; Fe 65% 


(A) (B) 
Ohms per circular mil-foot at 20 C.. 675 570 
Meltien peitt Cai visas Fasee sien 1400 1415 
Recommended maximum working 
cone, Ps is ih A eden sé 1700 1600 
Resistance rise from 68 to 1800 
Pe OP eR iia ds vedas 13 
to 1470 F, per cent 28.5 


(A) has moderate resistance to oxidation and cor- 
rosion. It is used for some electric range oven units, 
economy cookers, percolators, electric irons, ironing 
machines, waffle irons, some types of toasters, and 
resistors and rheostats in general. Its resistivity is 4 
per cent higher at room temperature and 10 per cent 
higher at 1600 F than that of the alloy with Ni 80 per 
cent, Cr 20 per cent. 

(B) is low in cost, slightly magnetic. It is not recom- 


Battery rheostat for radio receiver, an instance 
where temperature coefficients are of less 
importance than mechanical qualities. 





mended in very fine sizes or for high-temperature appli- 
cation because of rusting. It is used in starters, rheo- 
stats, and crane and elevator controls where its appear- 
ance is not objectionable. 

Copper-nickel alloys have lower melting points than 
nickel-chromium and nickel-chromium-iron alloys, and 
inferior heat-resisting properties. They are character- 
ized by their negligible temperature coefficients of re- 
sistance at ordinary temperatures. 

Examples: (A) Cu 55%; Ni 45% 

(B) Cu 80%; Ni 5%; Mn 15% 


(A) (B) 

Ohms per circular mil-foot at 20 C.. 294 290 

MGR petit EO. Saisioc see iean ed. . 1290 1020 
Recommended working 

tammpemnters, Finis ice deeiaeee 930 390 


(A) is non-rusting, non-magnetic. It has a high 
thermoelectric emf against copper. It is used for pre- 
Cision instrument and radio resistors and rheostats. 
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Fig. 1. Effect of slow cooling on the 
resistivity of nickel-chromium wire. 





PER CENT,INCREASE IN RESISTANCE 
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Fig. 2. Effect of differing proportions of iron on the 
temperature coefficient of resistance in heating wires. 


(B) is non-magnetic and has a low thermoelectric 
emf against copper. It is used for precision instrument 
resistors, potentiometers, shunts and radio resistors. 

An effect of an increase in the nickel content of nickel- 
chromium-iron and copper-nickel alloys is to reduce the 
temperature coefficient of resistance, as in the following: 


Increase in resistance from 
26 to 800 C, % 


28.5 


21.5 
13 
6.5 





In this respect, it is interesting to note that in the 
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nickel-iron alloy Ni 70 per cent; Fe 30 per cent, the 
increase in resistance for a corresponding change of 
temperature from 20 to 200 C is 90 per cent which 
makes it valuable for self-regulation by temperature. 
The rise in resistance with increasing temperature is 
almost linear from 20 to 700 C with a 400 per cent in- 
crease tn resistance. 













Increase in resistance from 
20 to 400 C, % 






160 
55 










40 





15 







Al 6 per cent, classed as a substitute for nickel-cliro- 
mium-iron alloys, and which can be drawn into a wire 
0.001 in. in diameter and coiled cold in any size, has the 
high resistivity of 860 ohms per circular mil-foot at 20 
C; a melting point of 1505 C; a recommended working 
temperature of 1900 F, and a temperature coefficient of 
resistance of 4.7 per cent as measured from 68 to 1930 F, 







EFFECTS OF RAPID COOLING ON RESISTANCE 


It has been found that the resistance of alloy Ni 80 
per cent; Cr 20 per cent (and Ni 60 per cent; Cr 16 
per cent; Fe 24 per cent to a lesser degree) is affected 
by time-rates of cooling after heating, finer wires and 
ribbons naturally cooling more rapidly than coarser 
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The 1945 Winter Technical 
Meeting of the Institute of Radio 
Engineers in New York, January 
24 te 27, was attended by a larger 
number than any previous meet- 
ing of this organization. William 
L. Everitt, Chief of the Opera- 
tional Research Branch, Office of 
the Chief Signal Officer, U. S. 
Army, was inducted as the new 
president, succeeding Hubert M. 
Turner, Associate Professor of 
Electrical Engineering, Yale Uni- 
versity. 

The Institute medal of honor, 
awarded annually in recognition 
of distinguished service in radio 
communication was presented to 
H. H. Beverage, vice president 
in charge of research and devel- 
opment, RCA Communications, 
Inc., and the Morris Liebmann 
memorial prize, given in memory 
of the late Col. Morris N. Lieb- 
mann, formerly vice president 
and chief engineer of Foote 
Pierson & Co., Inc., was awarded 
to W. W. Hansen, research engi- 
neer, Sperry Gyroscope Co., Inc. 

One of the unscheduled fea- 
tures of the meeting was an extra 
session called at the request of 
Major Edwin H. Armstrong and 
devoted entirely to discussions of 
the proposals m&de by the Fed- 
eral Communications Commission 
to reallocate wave-length bands 
for frequency-modulation broad- 
casts. The FCC proposes moving 












Very small 


An alloy composed of Fe 74 per cent ; Cr 20 per cent; 
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Institute of Radio Engineers Meets 


FM broadcasting from its present 
band of 42-50 megacycles to a 
new band of 84-102 megacycles. 
This discussion was attended by a 
capacity audience with many 
members unable to gain admis- 
sion because of lack of space in 
the meeting room. E. W. Allen, 
Jr., special engineer for the FCC, 
presented the views of the Com- 
mission, which were endorsed by 
K. A. Norton, formerly engineer 
for the FCC. Opposition to the 
proposals for moving the alloca- 
tion was led by Major Armstrong 
who described the subject of the 
meeting as one of the most im- 
portant ever brought before the 
Institute for consideration. Many 
other members joined Major 
Armstrong in opposition to the 
proposals. The suggestion was 
expressed that a trial be made in 
a region about half way to the 
84-102 megacycle zone to gain 
experience before giving further 
consideration to the higher chan- 
nels. Among others participating 
in this discussion were Allen B. 
Dumont, Dr. T. T. Goldsmith, 
Dr. H. H. Beverage, Dorman 
Israel, Dr. Harlan T. Stetson of 
MIT and C. M. Jansky, Chair- 
man of the Radio Technical Plan- 
ning Board’s FM panel. 

A symposium of the IRE 
Technical Committees under the 
chairmanship of F. B. Llewellyn, 
Bell Telephone Laboratories, 


Two similar specimens of the alloy when heated to 
1700 F will have resistivity of 109 per cent. 
the specimens is now quenched and the other allowed 


(Continued on page 196) 


Inc., and four technical sessions, 
each covering a half a day and 
several separate meetings, result- 
ed in a thorough review of 
various aspects of the highly 
technical fields in which the In- 
stitute operates. The chairmen 
of the various technical sessions 
were H. M. Turner, retiring 
president; Haraden Pratt, secre- 
tary, IRE; K. S. Van Dyke, Sig- 
nal Corps Ground Signal Agency, 
U. S. Army; W. L. Everitt, 
president, IRE; R. A. Hack- 
busch, manager, radio division, 
Research Eenterprises, Ltd., de- 
partment of munitions and sup- 
ply ; Ralph Bown, Bell Telephone 
Laboratories, Inc., and G. B. 
Hoadley, Assistant Professor of 
Electrical Engineering, Polytech- 
nic Institute of Brooklyn. 
Industrial Electronics was the 
theme of six papers presented in 
the session presided over by 
President Everitt: “Is Industrial 
Electronic Technique Different ?” 
(W. D. Cockrell, Industrial En- 
gineering Division, General Elec- 
tric Co.), “Practical Methods of 
Shielding Dielectric Heating In- 
stallations” (G. W. Klingaman 
and G. H. Williams, RCA.), 
“Heating with High-Frequency 
Electric-Fields” (Paul D. Zottu, 
Thermax Division, Girdler 
Corp.), “Operating Experiences 
with Induction-Heating Oscilla- 
(Continued on p. 218) 
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A summary of current news releases 


° ; 
by government bureaus as affecting 
BS: gosm™ the products, activities, interests 
and cooperative action of the readers 
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Motors and Control Equipment 


The War Production Board has announced that De- 
cember fractional-horsepower motor production figures 
were below November. New orders during December 
were less than shipments in everything except alternat- 
ing-current motors, it was explained. 

The Fractional-Horsepower Electric Motor Indus- 
try-Advisory Committee members were advised of all 
the essential war programs that will require motors 
either for inclusion in equipment produced or for facil- 
ities to produce. WPB officials explained that they 
would assure delivery for these programs by uprating 
of orders to AAA and by directions to manufacturers. 
New orders froni the military for aircraft motors and 
several other military types of motors during the last 
six months have been less than half of the total number 
shipped, the committee was told. Manufacturers will 
find it impossible to maintain present production if new 
orders are not placed so that they can purchase mate- 
rials, committee members stated. There is not a suf- 
ficient backlog of orders in manufacturing plants to 
enable the manufacturer to place his orders for the 
necessary components and materials. The military 
services are aware of this situation and are doing every- 
thing they can through their prime contractors to see 
that orders are placed immediately. 

Production of integral-horsepower electric motors 
during the next six to nine months will be as critical 
as any period in the last two years, was the consensus of 
members of the Integral-Horsepower Electric Motor 
Industry Advisory Committee and WPB officials at a 
recent meeting. In the last six weeks several top ur- 
gency programs involving considerable quantities of 
electric equipment have been initiated or expanded, and 
the electrical equipment for these programs will be 
needed within the next three to nine months. Sub- 
stantial quantities of equipment are being requested. for 
delivery as early as April for orders that are just now 
being placed. Requirements for these programs can be 
met only by extremely close cooperation between W PB, 
the various claimant agencies and members of the in- 
dustry. The tight manpower supply together with an 
anticipated tight supply of materials such as copper and 
brass strip, sheet and wire, aluminum strip and sheet 
and steel castings will make increased production dif- 
ficult. 

The Navy Department has indicated that its electric 
equipment requirements for 1945 will be at least equal 
to its 1944 requirements, and that its new programs will 
require a higher percentage of alternating-current elec- 
tric equipment. 

If prompt delivery is to be accomplished, proper iden- 
tification of orders fer motor control equipment for top 
urgency war production programs is essential, mem- 
bers of the Electric Industrial Control Advisory Com- 
mittee told Government officials at a recent meeting. 
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Members of the committee stated that in the past, 
identification of orders for essential programs was some- 
times made two or three months after the orders had 
been placed. This method of handling identification 
was entirely unsatisfactory since the manufacturers had 
no way of knowing which were the most essential or- 
ders. If some method is devised for identifying pro- 
grams when orders are placed, present requirements 
can more likely be met, it was said. 


Electronic Equipment for 
Veterans Administration 


The War Production Board has amended General 
Limitation Order L-183-a (Electronic Equipment) to 
include the Veterans Administration among the Gov- 
ernment agencies on whose contracts precedence list- 
ings may be assigned. The action was taken by insert- 
ing the agency’s name in Paragraph (a)(6)(i). The 
precedence listing establishes the relative urgency of 
certain deliveries of types and quantities of electronic 
equipment. The list is amended from time to time by 
the Army and Navy Joint Communications Board. 


Prices of Dry Cells 


Maximum prices for wholesale and retail sales of 
dry cells have been announced by the OPA. These 
are based upon those prevailing in March 1942 and, 
effective February. 20, 1945, covering flashlight, radio, 
hearing-aid and a group of miscellaneous items such as 
No. 6 cells, telephone cells and lantern cells. Totals 
are contained in Maximum Price Manual No. 576. 


Copper Wire for Cord-Sets 


In a statement recently issued by the Electrical Prod- 
ucts Section, Building Materials Division of the War 
Production Board, the methods by which manufactur- 
ers of electric cord-sets and products using electric 
cord-sets may obtain copper wire were clarified. Only 
a small percentage of the total number of cord-sets 
manufactured are handled on a B-product basis, sec- 
tion officials stated. According to the official WPB 
classification as listed in “Products and Priorities,” the 
following are B products: Cord-sets for electrical ap- 
pliances, extensions, flatirons, and for industrial pur- 
poses; replacement cord-sets for heaters are also in- 
cluded. Any types of cord-sets other than those listed 
are A products. 

For cord-sets classified as A products, the manufac- 
turer must obtain an allotment of copper wire at the 
same time that he obtains an allotment of other con- 
trolled materials needed for the product he contemplates 
manufacturing. For example, if a company is manu- 
facturing portable machine tools that include electric 
cord-sets, it must obtain a sufficient allotment of copper 
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wire from the proper industry division at the time the 

allotment is obtained of the other controlled materials 
incorporated into the machine tools. If the company 
does not propose to manufacture its own cord-sets, it 
should extend its allotment symbol together with an 
allotment of copper wire to the manufacturer who will 
produce the cord-sets. The cord-set manufacturer then 
uses the allotment and allotment symbol to place au- 
thorized controlled material orders on the wire mill. 
If the cord-set manufacturer operates a wire mill in 
addition to making A products, he must treat his opera- 
tions independently. That is, his cord-set manufactur- 
ing section must use its allotment symbol and the 
allotment of material to place authorized controlled 
material orders on his wire mill section. 

A manufacturer producing an electrical flatiron or 
other appliance which includes a cord-set in the same 
shipping package as the completed iron or appliance, 
treats his cord-set as an A product. This means that 
he obtains his copper wire allotment from the industry 
division that allots the other controlled materials neces- 
sary for the manufacture of his product. Generally 
speaking, all cord-sets made to manufacturers’ specifi- 
cations or those of the military and not suitable for 
purposes other than that for which they were designed, 
are A products. Manufacturers of these cord-sets must 
obtain allotment of materials from their customers. A 
manufacturer producing cord-sets classified as B prod- 
ucts files a CMP-4B application with the Building 
Materials Division. The division authorizes an allot- 
ment of controlled materials which the manufacturer 
uses to get copper wire from the wire mill. The manu- 
facture of replacement heater cord-sets, classified as 
B products, is prohibited by Limitation Order L-277 
except on specific WPB authorization on Form GA- 
1850. 







































































































































































Production of Electrical Appliances 


The War Production Board has stated that manufac- 
turers who were authorized to produce domestic elec- 



















This conveyor type of X-ray- 
actuated fluoroscope was devel- 
oped to meet war needs of indus- 
try in inspecting important ma- 
chine parts entering into military 
equipment assemblies. Power is 
supplied at 230 volts, 60 cycles, 
with all electrical equipment, in- 
cluding transformer, cathode-ray 
tube and screen, as well as the 
conveyor motor, all built into the 
device. Objects are viewed 
through the indirect fluoroscopic 
head and defective pieces can be 
marked without stopping the con- 
veyor. Designed by North 
American Philips Company. 






X-Ray Inspection of Machine Parts on the Run 








tric ranges, domestic and commercial electric fans, and 
electric irons in 1944 but have not obtained the neces. 
sary labor clearance for 1945 authorizations, recently 
were assigned temporary authorizations to continue 
production. At the same time, the Malleable Iron Range 
Co., Beaver Dam, Wis., was assigned a final authoriza- 
tion for the production of 3,750 electric ranges in each 
of the first two quarters of 1945. No other manu fac- 
turers of ranges, fans or irons have yet been assigned 
final production authorizations for the first quarter, 
Within the limits of approved programs, WPB will 
authorize production where it will not require materials, 
components, facilities or labor needed for war purposes 
or otherwise interfere with war production. The ap- 
proved quarterly production programs for 1945 are 
35,000 domestic electric ranges, 25,000 domestic and 
commercial electric fans, and 526,500 electric irons. 


Copper Wire 

Controlled Material Plan Regulation No. 9 which 
permitted retail stores to buy copper wire for sale to 
civilians, has been suspended by the WPB but not 
revoked. CMP Regulation No. 9-a which controlled 
the use of copper wire by non-military repair shops is 
sharply tightened to provide for reduction in the total 
use of wire by non-essential consumers. Industry 
orders, the WPB emphasizes, will not be affected by 
these changes. 


Production of Dry Cells 


The War Production Board has reported that mili- 
tary needs for dry cells, estimated at 3.4 billion in 1945, 
are likely to tax the manufacturers’ capacity. Shipments 
in January for military purposes alone were 200,000,- 
000, as reported by WPB officials at a recent meeting of 
the Dry Cell Industry Advisory Committee. In addi- 
tion, about 40,000,000 cells were shipped for industrial 
and essential civilian purposes in January. At the meet- 
ing government representatives commended the dry 
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OUTPUT RAISER! ¢ COST AMAZER! 

It puts a crimp in production to drive screws by hand... , But when he changed to Phillips Recessed Head Screws, 
and then have to file off burrs. But that’s what a certain ° he eliminated burrs. And no longer having driver skids to 
washing machine maker had to do as long as he used e worry about, he switched to power driving . . . upped out- 
slotted screws inside his tanks. “ put tremendously . . . and got truly amazing cost-savings. 





TRAIL BLAZER! ) - COMPETITION FAZER/ 


Besides reducing costs and speeding up production, use of Here’s the final place where Phillips Screws give you an 
Phillips Screws also shows up in product strength and . edge on competition. Any product with these better-look- 
rigidity. Screws with the Phillips Recess help designers . ing, burr-free fastenings . . . that never disfigure surfaces 
plan... and get ... much stronger, tighter fastenings. or shag clothing ... is just that much easier to sell! 
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--- the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 


... It’s the exact pitch of the angles that eliminates driver skids. 


... It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 


... It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 


With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% —cut costs correspondingly? 


To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 


PHILLIPS <<: SCREWS 


WOOD SCREWS ¢ MACHINE 2 pe e SELF-TAPPING SCREWS ¢ STOVE BOLTS 
oeeee ec © © © © © © © © © © © © © © © Made in all sizes, types and head styles © © © © © @ @ @ 


international Screw Co., Detroit, Mich. Pheoll Manufacturing Co., Chicago, III. 
The Lamson & Sessions Co., Cleveland, Ohio Reading Screw Co., Norristown, Pa. 


American Screw Co., Providence, R. 1. The H. M. Harper Co., Chicago, III. Pawtucket Screw Co., Pawtucket, R. 1. 
4 Atlantic Screw Works, Hartford, Conn 


The Bristol Co., Waterbury, Conn 
Central Screw Co., Chicago, II. Manufacturers Screw Products, Chicago, II]. Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
o0u Chandler Products Corp., Cleveland, Ohio Milford Rivet and Machine Co., Milford, Conn. Scovill Manufacturing Co., Waterville, Conn. 


Continental Screw Co., New Bedford, Mass. The National Screw & Mfg. Co., Cleveland, Ohio Shakeproof Inc., Chicago, III. 
The Corbin Screw Corp., New Britain, Conn. New England Screw Co., Keene, N. H. The Southington Hardware Mfg. Co., Southington, Conn. 


General Screw Mfg. Co., Chicago, I. Parker-Kalon Corp., New York, N. ¥ Wolverine Bolt Co., Detroit, Mich. 
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cell industry for its success in stepping up production 
in spite of manpower and other shortages. Indications 
of future needs continue to increase, present monthly 
goals being 70 per cent over the figures for January. 
Although manufacturers have shown great resource- 
fulness in the use of available labor the present need of 
approximately 1,000 additional workers is indicated. 
One of the critical shortages is acetylene black but this 
situation is improving. A stockpile of approximately 
six months requirements is being built under WPB 
auspices. 


Radio Tube Task Committee 


The War Production Board has announced the crea- 
tion of a Radio Tube Task Committee to advise on 
methods for increasing production of radio-receiving 
tubes. Requirements for 1945 are about 25 per cent 
higher than the 12,000,000 a month required in 1944. 
The members of the new task committee are Peter 
G. Noll of the International Union of United Automo- 
bile Workers of America (A.F.L.) and Elmer Cham- 
berlain, Charles A. Rackliffe, Alfred Stern, and Frances 
Saylor of the United Electrical, Radio and Machine 
Workers of America (C.I.0.). At the first meeting 
of the committee, Harold Sharpe, assistant director of 
the radio and radar division of WPB, and Major Wil- 
liam A. Gray, chief of the tube section of the radio 
and radar division, outlined future production require- 
ments. The WPB officials reported that the Army and 
Navy are doing all they can to place orders promptly 
as an aid to facilitating increased production this year. 
The committee expressed the view that existing manu- 
facturing facilities, if fully utilized, are sufficient to in- 
crease production to the extent required, in spite of the 
fact that the lower schedules for 1944 were not quite 
met. 

The committee discussed difficulties which exist in 
the various tube plants and offered suggestions for 
further consideration by the committee and WPB. One 
of the suggestions advanced was that the work week 
for each worker be kept to a minimum of 48 hours. It 
was also stated by the committee that the basic difficulty 
in tube production is turnover in the plants. In the 
opinion of the labor representatives, this difficulty can- 
not be overcome as long as the wages remain low. 


Fixed and Variable Resistors 


Representatives of the War Production Board told 
the Fixed and Variable Resistor Industry Advisory 
Committee at a recent meeting that the fixed and vari- 
able resistors industry shipped 398,361,000 resistor 
units valued at $35,066,000 in 1943 and 600,496,000 
units valued at $48,000,682 in 1944. New designs of 
end equipment will bring about a greater demand for 
precision wire-wound resistors in the future, WPB 
pointed out. The committee approved a WPB plan to 
simplify Form WPB-3002, which is used by manufac- 
turers to report electronic component production. An 
increase in the delivery time of resistors was predicted 
unless manufacturers who use them place their orders 
immediately. This situation has developed because the 
resistor manufacturers’ backlogs have dropped to a 
point where work on new orders may be delayed by the 
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length of time it takes to obtain raw materials. 

Representatives of the armed services said standard 
specifications covering resistors are nearing completion, 
Many manufacturers have certificates of temporary ap- 
proval, and permanent approval will be-given as soon 
as test results are available. Members of the armed, 
service’s standard committee displayed various types of 
resistors that had failed in testing, and also gave data 
on resistors which had failed in the field. 


Communication and Electronic Equipment 


Figures for total production of military items in this 
field in 1944 have recently been announced. These 
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totals are shown in comparison with those for previous 
years in the curve. The totals for January: 1945 ex- 
ceed those of November and December 1944, 


“B” Batteries for Hearing Aids 


An average of 13,000,000 cells for “B” hearing aid 
batteries were made and channeled through dealers to 
civilian hearing-aid users per quarter in 1944, This 
represents between seven and eight times the estimated 
rate of production of cells for assembly in “B” hearing- 
aid batteries in 1940. In the first quarter of 1945, 
WPB, in accordance with current policy concerning 
all civilian production, will not permit production of 
cells for “B” hearing-aid batteries to exceed the total 
of 15,000,000 cells achieved in the fourth quarter of 
1944, and production may be substantially less than 
in the fourth quarter. WPB will continue to take every 
possible step to help battery manufacturers keep pace 
with the demands of hearing-aid users, many of whom 
are making highly important contributions to the war 
effort. However, it was stated that it could not at any 
time permit production of “B” hearing-aid batteries to 
be increased to the extent that delivery of dry cells to 
the battle fronts would be jeopardized. 


Priorities Regulation No. 24 
Rendered Inoperative 

It has been announced by WPB that to prevent 
interference with the use of manpower, facilities and 
materials for urgently needed war production, the War 
(Continued on p. 202) 
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When you work with magnesium, take full advan- 
tage of Dow’s knowledge and experience in han- 
dling this lightest of structural metals. It pays, as 
many manufacturers well know. For Dow is the 
pioneer, with a background of 29 years’ intensive 
work in producing, alloying and fabricating 
magnesium. 


These years of development and production expe- 
rience enable Dow to offer an exceptionally diversi- 


DOWMETAL 
MAGheErUm 





are backed by 29 years’ unmatched experience 


a hen you turn to magnesium 


and leading fabricator 


Ya oe 
P Ge 


fied magnesium line. But of equal or even greater 
importance to the manufacturer who buys this 
output is the wealth of technical, engineering 
knowledge which Dow likewise offers. 


This knowledge is yours to command. When you 
build a product incorporating the benefits of weight- 
saving magnesium, feel free to call on Dow’s trained 
staff of magnesium consultants for advice and 
assistance. Simply contact the nearest Dow office. 





—{urn to the pioneer producer 
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Die Castings Have Possibilities 
and Limitations 


* A user makes some observations on the subject of die castings, their character- 
istics and how improved casting technique may lead to more effective use. 


G. C. WILHIDE, Chief Engineer and 
B. B. RAMEY, Research Engineer, Black & Decker Mfg. Co. 


IE CASTINGS are used extensively for housings 
D of electrically-driven portable tools, but the alert 

manufacturer, watching always for better and 
more economical methods and materials, is aware that 
technical developments in recent years have brought at 
least the possibilities of alternatives. Die castings and 
plastics have made tremendous advances during the 
past ten years, and both have received a further great 
impetus during this war period. 

The two types of materials are at present being used 
for housings for portable tools and many other products. 
They each have advantages and disadvantages. For 
instance, plastics have a high insulating value against 
both electric current and heat, which is very desirable 
on portable electric tools. They are relatively light in 
weight and can be turned out of the mold, free from 
blow holes, practically in a finished state, ready for use. 
There is less flash and less cleaning to do. Also, color 
can be varied to a marked degree. The cost is consid- 
erably higher at present as the molding cycle is much 
longer than the die-casting cycle, but it seems in the 
realm of possibility to change this situation. The main 
disadvantage is that they do not possess the strength 
of die-casting metals, being subject to breakage, and 
are not readily accepted by manufacturers for housings 
for portable tools. Resistance to breakage can be in- 
creased by making sections heavier, but this tends to 
offset the advantage of lightness and results in a 
greater bulk. It is doubtful whether the resistance to 
breakage can be increased to a point where plastics 
will be acceptable and the cost brought in line with 
die castings for some time to come. 

3ecause of these conditions it still seems necessary 


Fig. 1. Portable electric tools represent a 

line of typical electrically operated products 

in which die castings are used. Here are 
typical designs with die-cast housings. 


to consider metals for portable tool housings. This 
brings up the question of cast metal versus pressed or 
drawn metal. So far, portable tool housings have 
largely been made of cast aluminum alloy, either sand 
or die cast. Some magnesium has been used, sand and 
die cast. Pressed metal housings have been experi- 
mented with and tested in actual use, sufficiently to 
know that they have the required strength and re- 
sistance to breakage. This is equally true for either 
sheet steel or aluminum. 

From the standpoint of weight, the sheet-steel hous- 
ings would compare favorably with sand-cast aluminum 
and not be far out of line as compared to die-cast 
aluminum. They are subject to corrosion, however, 
and require painting or rust-proofing. Sheet-aluminum 
housings show up very favorably from the weight point 
of view and of course do not present any rust problems. 
However, users having become so accustomed to cast 
housings on portable tools, they will have to be sold 
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Pilot Blowers... economical, dependable are 
available in three standard models, delivering 
15, 50, and 100 C.F.M. Ask for Bulletin 507. 


F. A. SMITH MANUFACTURING CO., INC. 
301 DAVIS ST. ROCHESTER 2, N. Y. 
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G. C. WILHIDE 


B. B. RAMEY 


on pressed metal housings. Pressed metal has been 
accepted for handles or attachments, but not for the 
main housings. The use of this material, however, has 
been increasing for overall housings for several years. 

Therefore, at least for some time to come, it seems 
that of the forms of metal available, cast metal is in- 
dicated for portable tool housings. At present, die 
castings have many advantages over other cast types. 
To get the most in portability we must look to die 
castings, since the sections can be appreciably thinner 
than in sand castings. In view of this, it seems to us 
that the die-casting industry might well give consider- 
able thought and research effort to improving their 
product. 

It could be that the plastics industry might stumble 
on what is necessary to overcome the disadvantages 
cited as there is an immense amount of research being 
conducted in that industry. The design engineer has 
an open mind on the materials to use, but in the case of 


Fig. 2. Fins and flash, 
pronounced part- 
ing lines and remnants 
of molding gates all 
have to be cleaned off 
before die castings can 
be assembled and 


finished. 


portable electric tools, for the reasons given, he must 
for the present look to die castings for housings. We 
believe that improvements can be made in die castings 
and offer the following recommendation to that end: 

Blow holes are objectionable on small parts such as 
used in portable tools, as they affect appearance and 
often proper functioning of parts. While die castings 
generally come through with very few blow holes, at 
times they show up in sufficient size and number to be 
annoying, especially when they cause loss in produc- 
tion due to scrapping of parts on which machining 
time has been expended before the blow holes appear. 
It is felt that if the die-casting processes are thoroughly 
studied, the causes for the blow holes can be read- 
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ily ascertained and the means taken to eliminate them, 

It is necessary to invest a considerable amount in 
dies for die castings. When this is done the hope is 
that the expense will be completely recovered through 
a saving in the elimination of manufacturing operations, 
cleaning being one among a number. As stated before, 
appearance of portable tools is important. In the ma- 
jority of cases the outside surface of die castings is 
such that cleaning is unnecessary to prepare them lor 
painting or other finishing. 

Quite often, however, parting lines are too pro- 
nounced, fins and flash are bad and many gates and 
ejectors have been used, all requiring considerable 
cleaning to get the surface in shape for applying the 
finish. There is much that should be done to reduce 
to a minimum the amount of cleaning that is now re- 
quired. The die castings shown in Fig. 2 illustrate 
this point. 

As stated previously, the investment in dies is made 
in the hope that it will be recovered through a saving 
in production costs. Machining operations represent 
a considerable part of the cost of castings used on 
portable tools. In using die castings there is a large 
saving in machining time over that required for sand 
castings. 

However, if tolerances can be held consistently closer 
and less draft be required, the machining time can be 
still further reduced. In many designs the fit between 
parts that control alignment would be satisfactory if 
the tolerance in casting these parts could be held a 
little closer. As it is, this tolerance is often so great 
and so variable that machining is necessary to get what 
is desired. 

In portable tools, where a single component of an 









assembly fits in a housing, such as a motor field in its 
housing, the draft that is required to get the core plug 
out of the casting is so great that it is necessary to 
machine the bore of the housing for the motor field. 
Otherwise the field will not be held securely against 
radial movement to keep it from striking the rotating 
part of the motor. If the amount of draft could be 
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In THe KEELER Potvcrapn LIE DETECTOR 


wherever a tube is used 


meres A sop FoR Aelage ey GUARDIAN 


The Series 120 A-C Relay by Guardian is used in the Keeler Lie 
Detector as a control device for the amplifier in the electro-dermal 
recording section of the machine. This is a small, sensitive relay 
operating on any standard voltage up to 230 volts A-C. on any fre- 
quency between 20 and 150 cycles. Average power requirement of 
the Series 120 is 2 VA although where low current drain is an im- 
portant factor, this may be reduced to a minimum of 0.2 VA. 

This relay is especially designed for sensitive control of small cir- 
cuit combinations where only a minimum amount of space is available. 
It is available for D-C operation in Series 125. Write for Bulletin No. 
120 for A-C, or Bulletin 125 for D-C. 


When faced with certain situa- 
tions or conditions affecting the 
emotions, the body undergoes 
minute changes. The Keeler 
Polygraph (Lie Detector) detects, 
measures, and evaluates such 
changes. Recorded on a graph 
these changes provide clues 
which help solve baffling crim- 
inal cases. The Keeler Polygraph 
is built by Associated Research, 
Inc. of Chicago. 


Series 120 A. C. Relay 


Consult Guardian whenever a tube is 
used—-however—Relays by Guardian 
are NOT limited to tube applications 
but are used wherever automatic con- 
trol is desired for making, breaking, or 
changing the characteristics of elec- 
trical circuits. 


GUARDIAN'® ELECTRIC 


1627-C W. WALNUT STREET 


CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 
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reduced, the bore of the housing would fit the motor 
field close enough to make machining unnecessary. 
This condition is illustrated in Fig. 3. 

In many cases where tolerances, finish and surface 
conditions such as flatness and variation in ejector pin 
marks and out-of-round conditions have been previ- 
ously discussed and agreed upon between the die caster 
and the designer-engineer, variations creep in that force 









4, WITH 
| MACHINING 





WITHOUT MACHINING 
L ae rT MACHINING | 
Fig. 3. Cross-section of portable electric tool 
housing, showing draft necessary for removal 
of core plug in the die-casting operation and 
the machining necessary to secure tight fit 
of motor field in order to prevent radial move- 
ment. Draft is exaggerated for demonstration 
purposes. 


the user to add numerous machining operations that 
were not considered necessary in the beginning. This 
increases the cost of the product and reduces the likeli- 
hood of realizing the anticipated machining advantages 
over sand castings. Much of this can at present be 
traced to the personnel situation, condition of die- 
casting machines, lack of upkeep on dies and short- 
cutting on inspection. 

Repairs and alterations to dies are sometimes made 
without getting samples approved before another pro- 
duction lot is run. Additional machining then becomes 
necessary or complete rejection of castings may be nec- 
essary with the delay incidental to re-running the 
castings. We have cases where parts that were cast 
to size, say five years ago, cannot be held even to in- 
creased tolerances now and require machining opera- 
tions over and beyond what had been previously neces- 
sary. 

There is a limited variety of metals available for die 
casting. The designer of portable tools is always con- 
fronted with the necessity of holding the weight of his 
product to a minimum. It so happens that the lightest 
metal is the highest in cost per pound and has some 
other disadvantages, but it is sometimes necessary to 
use this metal to get the weight reduction required. 
In the end this results in a slightly higher material 
cost, even though the poundage for a given volume is 
less. 

If alloys of the less costly metals could be developed 
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so that thinner sections could safely be used, the de- 
sired results in weight reduction could often be attained 
without increasing the material cost of the product. 
This is not a problem for the die-casting industry alone 
but can be solved, we believe, by the die-casting indus- 
try and metallurgists of the metals industry collaho- 
rating. 

It is our belief that often die castings are not used 
in products because of the relatively high cost of dies, 
If the investment in the dies is made and the product 
is not satisfactory, the manufacturer is “stuck” with the 
dies. He is in a position almost as bad, though the 
product is satisfactory, if service troubles develop 
which require changes involving new dies. The manu- 
facturer, in looking ahead, may view these as gambles 
that he cannot afford. A product must be certain of 
acceptance and free of any possible service difficulties 
before proceeding with die castings. With a low-value 
item, such as portable tools, the cost of a survey to 
determine trade acceptance in advance cannot always 
be justified. It may be asking for the impossible, but 
if dies could be designed so they could be made at a 
much lower cost, or so that changes could be more 
readily made, it is our feeling that die castings would 
be used more extensively in portable tools and other 
products. 

Another point in connection with dies is that they are 
sometimes subject to checking. This affects the ap- 
pearance of the castings. This means that anyone 
using die castings in a product must face the fact that 





Fig. 4. Die casting from mold which has de- 
veloped “checking,” resulting in crackled 
appearance of surface of casting. 


the good initial appearance of the castings as they 
come from the dies may not be maintained (see Fig. 4). 
Perhaps some study of this may result in the discovery 
of some other metal to use for the dies, or treatment 
of the metals now being used, that will overcome this 
condition. Appearance is important in a relatively 
small product such as portable tools. It has an appre- 
ciable value in selling the product for it is an important 
element of sales appeal. 

There is need for a standardization in terminology, 
specification and tolerance set-up in the die-casting in- 


(Continued on p. 194) 
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In the past, SECO Automatic Voltage Regulators have found wide 
use in maintaining constant voltage to equipment of 6 KVA capacity and 
greater. The introduction of SVR 4101 and SVR 4102 provides the SECO 
type of electronic voltage control for 1 and 2 KVA applications. 


These new models possess many notable improvements to sup- 
plement the remarkable characteristics of larger SECO regulators. In 
addition to such features as zero wave-form distortion, high efficiency 
and adjustable output voltage, the SVR 4101 and SVR 4102 are compact 
and light weight. As illustrated, these models are available in self- 
contained cabinets and in rack units for installation as a component 
part of existing equipment. 





SPECIFICATIONS 
Nominal Output 
7 Input Voltage z Output Output Over -all 
Type Range Veluas —_— Phase Current KVA Dimensions 
SVR 4101 95-135 115 100-120 1 10 1 914" x 10” x 1954" 
SVR 4102 95-135 115 100-120 1 20 2 914" x 10" x 2114" 
SVR 4106 95-135 115 100-120 1 52 6 914" x 10” x 264," 


*When the regulator is used for mounting in customer’s rack, add the letter “R” to the type number. For table or wall 
mounting add the letter “H”. 


Detailed information is gladly given by SECO engineers upon request. 


Send for Bulletins 149 ME and 163 ME 


SUPERIOR ELECTRIC COMPANY 


442 LAUREL STREET ° BRISTOL, CONNECTICUT 


For Low Power Voltage Control... these NEW 
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JOHN BALLANTYNE, President Philco Corp., in 

a letter to stockholders— 

“Recent estimates indicate that today approximately 
3,000,000 families in the United States are using lock- 
ers in central storage depots to store frozen foods. It 
is our belief that at least one-quarter of this number, 
or 750,000 families, will want freezer chests in their 
own homes within the first two years after the war. 
As the use of frozen foods increases in later years, the 
market should correspondingly grow in size and im- 
portance. Philco will produce a full line of freezer 
chests to meet the various needs of the public. They 
will be suited for the use of single-family homes, apart- 
ment houses and on farms, where greater capacity is 
required.” 


¢ 
JESSE JONES, recently resigned Secretary of Com- 

merce, Washington, D. C._— 

“Large scale capital investment, the undertaking of 
new enterprise, the introduction of new products, must 
contribute importantly to the extension of markets and 
thereby create more jobs. The business community 
can lead the way by a thorough review of cost-price- 
profit relations from the viewpoint of keeping prices 
as low as possible while maintaining the flow of wages. 
Business will wind up its war effort with a strong 
financial position which should foster a willingness to 
assume risk.” 


¢ 

E. W. CRONIN, Plastics Department, E. I. du Pont 
de Nemours & Company, in an address to the Chi- 
cago Purchasing Agents Association— 

“The only factor which I can see that may retard 
the growth of this industry would be the misuse of 
plastics or the use of one plastic where another of 
different properties should be used, or the use of 
plastic when a metal or alloy would have given better 
satisfaction. There is no plastic that fits all uses. Buy- 
ers should keep abreast of new developments con- 
stantly being made by chemists in the field since 
substantial sums are being spent in research, not only 
for the development of new plastics but also in the 


improvement of existing materials and of methods of 
use.” 


. : 
FELIX E. WORMSER, Secretary, Lead Industries 
Association, in an address to the Colorado Mining 

Association— 

“The largest consumers of lead are the producers 
of storage batteries, the second largest the makers of 
cable covering. The next largest at present are the 
manufacturers of tetraethyl lead. Given a high rate 
of activity in the United States in the postwar period, 
these three industries alone may absorb most of the 
production of the American mines, leaving other large 
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You May Agree, 0s Differ 









Briefed comments of 
leaders of industry, the 
business world and gov- 
ernment departments. 





markets such as the manufacture of white lead, red 
lead, sheet lead, pipe, calking lead and various alloy: 
still to be served.” 


© 
T. FORT, Manager, Central Station Sales Department 

Westinghouse Electric & Manufacturing Con 

pany— 

“The immediate postwar appliances will not be ver) 
different from the ones on the market in 1940 and 1941. 
These appliances had a consumer acceptance fai 
beyond their availability and the demand has been 
pyramiding since then. Many new models were an- 
nounced before production was stopped. Thus, by go- 
ing back into production on the basic designs of pre- 
war, we will be accomplishing the best results for the 
consumer as he will get quality-proven merchandise 
quickly—for the dealer and distributor, for we will 
get him back into the appliance business with no risk 
of untried production. This is the best way to get 
back into the appliance business as quickly as possible 
when restrictions are lifted.” 


¢ 
HOWARD E. BLOOD, President, Norge Division, 

Borg-Warner Corporation, in an address before the 

American Management Association’s conference on 

finance— 

‘‘Let’s get some sense into this question of post- 
war prices of durable consumer goods, and any other 
goods similarly mishandled by OPA. Price ceilings 
should be held on such scarce goods at a point which 
absorbs the unavoidable increases in cost and prevents 
the inflation of profit margins but does not eliminate 
nor substantially reduce the profit margins. Under 
such a general policy business could go ahead with 
that confidence which must be created if we are to see 
the bold and swift reconversion we all want. Under 
such a policy supplies would rapidly increase and the 
forces of competition would stimulate engineering and 
plant and process improvement so that the abundance 
of goods would soon remove any need for price control.” 


¢ 
JOHN ALLWOOD, JR., Executive Vice President, 

Lear, Incorporated— 

“T am not certain who, if any one individual, deserves 
the credit for the new style in ‘festooning’ wire circuits 
along the inner side of a warplane’s fuselage, but I'll 
bet it was a young man. The idea is too revolutionary 
to have come from an old hand in the business—and 
yet it is one of the finest, most constructive develop- 
ments to date. Formerly, electric wires were contained 
in conduits inside a plane. If a bullet or piece of 
shrapnel hit the conduit, it had an excellent chance of 
knocking out half a dozen circuits at once and the 
metal tips of the broken wires were likely to ground 
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SHIPMENT NOW! 


Ample stock on most types of 
integral motors on hand as this 
goes to press. Wire or phone 
your inquiry. 


= 


ROBBINS & MYERS: INC. 


HOISTS - CRANES ~- MACHINE DRIVES - FANS - MOYNO PUMPS 
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We drench this motor 


a you design a motor-driven unit 
for service in a wet area. You specify 
a splash-proof motor. If it keeps run- 
ning after the user gets it, the motor 
probably has all the protection its 
name plate implies. If it stops, well 
... you know the usual comeback, not 
the motor but the unit was poorly de- 
signed! 

Knowing what you're up against, 
Robbins & Myers engineers take noth- 
ing for granted. They design Uni-Shell 
Motor heads to withstand the entrance 
of liquids reflected against the motor. 
And then, they fest them with a hose 
under actual operating conditions to 
make sure that their calculations are 


to keep it dry for you! 





correct, that no water gets inside. 

Let this kind of “follow-through” 
engineering help you decide on the 
right model for your motor problem. 
And no matter which type of motor 
proves to be the answer, it is inter- 
changeable with any other Uni-Shell 
Motor of the same frame size. That’s 
something important to count on as 
youcontinually strive for design stand- 
ardization. 

To help you, now, an illustrated 20- 
page booklet (No. 1845) on R& M 
Uni-Shell Motors contains informa- 
tion you need. A copy of this fact-filled 
designer-aid is yours for the asking. 
Send for yours, today. 


MOTOR DIVISION - SPRINGFIELD, OHIO 


In Canade: Robbins & Myers Co f Conoda, itd., Brantford, Ont. 
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on the metal pipe. Today, wires are run loosely along 
the inner wall. They will spread apart and let a bullet 
pass harmlessly through, except in case of a square 
hit, and even if the wire is severed, it will probably 
dangle and not ground itself. And, of course, the 
saving in weight is high—on a B-24, for instance, about 
240 pounds is saved.” 


¢ 
BRIGADIER GENERAL DAVID SARNOFF, 

President, Radio Corporation of America— 

“Let there be no doubt that the world eventually will 
have international television. It will be a new educa- 
tional force with a double appeal to eye and ear, put at 
man’s disposal by science, to give him a-new and more 
intimate understanding of his neighbors. Pictures are 
an international language. They convey clearer and 
quicker impressions than words spoken in a foreign 
tongue, or written in a foreign language. Nations 
will then see themselves as others see them, for the world 
is destined to go sight-seeing by radio. People every- 
where will understand, as never’ before, how freedom 
functions in Democracies.” 


¢ 
R. C. COSGROVE, vice president and general mana- 
ger of the manufacturing division, The Crosley Cor- 
poration, and president of the Radio Manufacturers 
Association, in a radio address as part of the “Your 
America” program— 
“How free of government interference, and how great 
a public contribution the (radio) industry has been able 
to make, is best understood by comparison with other 
countries where most of the broadcasting is completely 
government-controlled or government-operated. In 
many countries, such as England, one must pay an an- 
nual license fee to use a home radio set. 
“In the United States, on the other hand, we have 


more than sixty-million home radio receivers on 
which we pay no fee, or more than half of all the radios 
in the world. Forty per cent of the world’s broadcast- 
ing stations are in our own country. 

“The radio industry has made tremendous contribu- 
tions to the war program. It supplies equipment not 
only to our own armed forces, but to our Allies as well, 
Modern, mobile warfare depends upon communications 
under all conditions and the radio industry, which, be- 
fore the war, amounted to three hundred and twenty-five 
million dollars in business a year, produced more than 
four billion dollars worth of radio equipment in nine- 
teen forty-four. In this country alone, we produce more 
radio and radar equipment than our Allies and the Axis 
combined. After the war, this great industry will 
bring out finer radios and other electronic equipment, 
because of the advancements and knowledge gained 
through our war experiences. The engineering depart- 
ments of the leading companies in the radio industry 
have been enlarged greatly and the numbers of persons 
trained in the arts and science of radio have multiplied 
probably five-fold. Out of this finely-trained, enthusias- 
tic group will come new things in radio, radar and elec- 
tronics—all of which will bring new pleasures, new en- 
tertainment, new means of education, and a better way 
of life.” 


© 
PRESIDENT FRANKLIN D. ROOSEVELT, in 


his recent annual message to Congress: 

“Almost every month finds some new development in 
electronics which must be put into production in order 
to maintain our technical superiority—and in order to 
save lives. We have to work every day to keep ahead 
of the enemy in radar. On D day, in France, with our 
superior new equipment, we located and then put out 
of operation every warning set which the Germans 
had along the French coast.” 


Electrically Operated Fire Control of Flak Guns 


The electrically-operated con- 
trol of 40-mm. anti-aircraft guns, 
especially when firing at fast, 
low-flying planes, will be greatly 
facilitated in the use of this new 
range finder developed by the 
Eastman Kodak Company in co- 
operation with the Rochester 
Ordnance District. Operation of 
the range finder which is mounted 
on a fire-control director, results 
in electrical computation and 
transmission of firing data to the 
guns. The instrument employs 
complementary colors, one for 
each of the two target images, 
superimposing and blending them 
to produce an image in natural 
color when the range finder is 


focused. 


At that 
continuously as long as the opera- 
tor desires, the relative position 


instant, and and distance of the plane are sig- 
naled by electrical means to the 


gun stations. 
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A VALVE DISC 


WILL THESE FACTS HELP YOU find the solution 
to your sealing problem? The valve disc shown 
above is made of one of Armstrong’s Cork-and- 
Synthetic-Rubber Compositions. It provides a de- 
pendable seal because it is oil and gasoline re- 
sistant and has only a minimum tendency to 
swell. The cork content of this composition pro- 
duces true compressibility and greatly reduces 
cold-flow, thus eliminating wedging. Exposed 
cork particles prevent freezing. And cork’s re- 
silience sloughs scale and grit. 

This composition retains its resiliency and 
compressibility for years, even under heavy- 
duty conditions. 


SEND FOR FREE BOOKLET 
For descriptions of Armstrong's 
Sealing Materials, see Sweet's 


File for Product Designers. Or 


In addition to cork-and-synthetic-rubber com- 
positions, Armstrong offers a variety of other 
specialized sealing materials for sealing trans- 
formers, switches, potheads, oil-filled cables, cir- 
cuit breakers, and other electrical equipment. 
These materials include compositions of cork- 
and-synthetic rubber, synthetic rubber com- 
pounds, rag felt papers, and fiber sheet packings. 

This wide range of materials assures you of 
getting unbiased recommendations when you 
give your sealing problem to Armstrong. Send 
working drawings and details of your applica- 
tion to us, and we'll submit samples of gaskets to 
do the most efficient job. 


ARMSTRONG’S 


GASKETS - SEALS - PACKINGS 


fA} 


Cork Compositions e Cork-and-Synthetic Rubber-Compositions 


write us for your copy of the free booklet, “‘Gaskets, 








; ” Synthetic Rubber Compounds @ Cork-and-Rubber Compositions 
Packings, and Seals." Address Armstrong Cork Com- - 
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Pany, Gaskets and Packings Department, 9503 Arch 





Street, Lancaster, Pennsylvania. 


MARCH 1945 


Yew Materials, Kquipment 


Electrical and Mechanical Parts, Finishes 


VARIABLE VOLTAGE TRANSFORMER 


Recommended for laboratory, industrial, communica- 
tion and electronic applications such as line compensa- 
tion, instrument calibration, speed control, temperature 
control, lighting and constant current’ control, this 
variable voltage transformer is designed to provide con- 
tinuously variable voltage from a constant voltage 
source. Standard models are auto-transformer type, 
wound on a shell-type core. A continuous contacting 


switch taps the winding. The transformer may be 
used to supply a single special voltage from a source of 
different voltage. When supply voltage fluctuates, the 
unit may provide suitable constant-output voltage by 
manual regulation. Two or more units may be used 
for polyphase connections. This component features 
light weight and small size. The self-aligning, wiping 
contact is solid silver. Ventilation is provided through 
louvres in the protective shell. Impregnated windings 
provide immunity to moisture and humidity. Voltage 
changes are produced in the order of 0.75 volts or less 
throughout the full range. This unit can be built for 
any load condition or to correct any line voltage varia- 
tion from 95 to 125 volts. Gulow Corporation, 26 
Waverly Place, New York 3. N. Y. 


SPEED INDICATOR 


“ey 
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This electric speed indicator, which gives accurate read- 
ings of speeds from 100 to 5000 rpm, consists of two 


units. The pick-up unit, a miniature six-pole alter- 
nator with a permanent-magnet rotor, is mounted on 


134 


the shaft, the speed of which is to be measured. The 
indicator unit, a permanent-magnet, moving-coil type 
of meter, measures the pick-up output on a 334 in. 
scale which covers 95 degrees of arc. The resistance of 
the indicator is sufficiently high, so that the size or 
length of the leads connecting the units will have no 
practicable effect on accuracy, and the indicator may be 
located at any distance from the pick-up unit. Con- 
tinuous speed indication is independent of the direction 
of the rotation of the shaft. Pick-up windings are sta- 
tionary, and there are no commutators or slip rings. 
Indicators are provided for full-scale deflection corre- 
sponding to 1500, 2000, 2500, 3000, and 5000 rpm. 
Reliance Electric & Engineering Company, 1054 Ivan- 
hoe Rd., Cleveland 10, Ohio. 


CONTINUOUSLY-V ARIABLE 
REMOTE CONTROL 


A non-synchronous control with a repeat-back indi- 
cator, for positioning from a remote point the power 
shaft governing considerable torque or load, this vari- 
able control permits the operator to adjust the position 
of the load shaft to a precision as 
close as 499 of a degree of are. 
An indicating dial on the control 
transmitter, electrically-connected 
to the output shaft of its com- 
panion unit, shows the operator 
the position of the controlled 
shaft or load throughout the oper- 
ation. Dials can be calibrated to 
indicate percentages, degrees, 
length of movement, number of 
revolutions, or whatever the par- 
ticular application calls for. Any 
movement of the control knob 
causes a corresponding move- 
ment of the output shaft in the 
torque-delivery unit. When the 
knob is turned to the right, the shaft turns to the right, 
and vice versa. The instant the knob stops, the shaft 
stops. If rotation of the output shaft is desired over 
a considerable range, the knob is given a quick twist, 
the hand is withdrawn, and knob and shaft continue to 
turn in unison, As the output shaft approaches the 
desired position, the hand again grasps the knob, stop- 
ping further motion; instantly the controlled shaft 
stops. Final spotting to a precise position can be ac- 
complished by “inching” the knob in the desired direc- 
tion. Coarse or fine adjustment is available at will. 
While present production is entirely for the armed 
forces, it is expected this control will eventually find 
applications on printing machinery, paper-making ma- 
chines, chemical processing equipment, machine tool 
operation, and control of pumps, valves, etc. Remote 
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SPECIAL tools, ingenious manufacturing devices, 
and elaborate test equipment which makes delicate 
measurements almost as easy as telling the time... 
these things seem to interest our visitors particularly. 
We are always proud to point out that most of these 
aids to swift,"precise production were developed by 
our own men and women. 


There’s a world of skill and experience at Con- 






CATHODE RAY SCREEN TESTER 


Tests a telephone or radio headset for response 
over the entire range of audible sound in a matter 
of seconds, and charts the results on a television- 
type screen. Developed for our own use by our 
own people, this instrument has been a priceless 
aid in maintaining high quality and quantity in war 
production for the U. S. Signal Corps and Air Corps. 


Pa 


TELEPHONIC SYSTEMS @ SIGNALLING EQUIPMENT ¢ ELECTRONIC DEVICES ¢ ELECTRICAL EQUIPMENT 
HOSPITAL AND SCHOOL COMMUNICATIONS AND SIGNALLING SYSTEMS ¢ IGNITION SYSTEMS 
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KNOW-HOW BEGINS AT HOME 


necticut Telephone & Electric Division . . born of 
nearly fifty years of practice and progress. This know- 
how isn’t confined to our engineering departments, 
either. Some of our most useful suggestions come 
straight from the production lines. 

Purchasers of C. T. & E. products benefit from 
this skill and ingenuity ... in better, more advanced 


devices, produced faster, for less. 














CONNECTICUT TELEPHONE & ELECTRIC DIVISION 
GREAT AMERICAN INDUSTRIES, INC. « MERIDEN, CONN. 
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Control Division, American Type Founders, Inc., }} 
West 42nd St., New York 18, N. Y. 


HEATING EQUIPMENT POWER TUBE 


Especially developed for use in high-frequency heating 
equipment, this tube is supplied with 6 in. flexible cop- 
per leads permanently secured to the tube terminals, 
This feature eliminates the glass damage frequently 
found in attaching and adjusting terminal clamps on the 
tube itself. Other design features are the tube’s sturdy, 


conservatively spaced filament and grid elements, and an 
absence of ceramic insulation, both internal and exter- 
nal, These qualities make it suitable for electronic 
heating equipment that must withstand shocks and vi- 
bration. An oversize filament insures abundant emis- 
sion throughout the life of the tube and an extra-heavy 
anode wall provides large thermal capacity for added 
protection against momentary overloads. Rated at 
3500 watts input, this compact tube operates at full 
ratings at frequencies up to 50 megacycles. Maximum 
ratings are: d-c plate voltage 3500 volts, d-c plate cur- 
rent 1.0 amp., plate dissipation 1200 watts. The fila- 
ment current is 27.5 amp. at 11 volts. Overall height 
of the tube is approximately 7 in. with a maximum diam. 
of 3% in. Federal Telephone and Radio Corp., 32 
Central Ave., Newark 1, N. J. 


QUICK-FASTENING LOCK NUT 
This spring steel nut, offering 360 degrees contact with 
screw threads, allows positive gripping action and at the 
same time conserves tension locking power, thus per- 


mitting re-use of the nut. When the screw or bolt is 
tightened, the spring action of the nut causes contact 
surfaces to be forced deeper into the thread channels, 
thus affording greater locking action. Resulting tension 
prevents nut from loosening even under extreme vibra- 
tion. Tests show that the fastener meets all demands of 
light assemblies with performance far exceeding AAF 
Specification No. 25533. Vibration requirements are 
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3 Standard Fastenings 
for Production Efficiency 


Phillips Recessed Head 
Screws—The modern, ef- 


; ¥ fective, time-saving fastening 


NEW YORK, Chrysler Building - DETROIT, 714 Fisher Building - 


device proven in tens of thou- 
sands of assembly lines. Other 
standard head styles are also 
available. 


Self-Tapping Machine 

Screws—Eliminate sep- 
arate tapping operations for 
fastenings to castings, heavy 
gauge sheet metal, and plas- 
tics. Also available with 
Phillips Recessed Head. 


Washer-Screw Assem- 
blies — When use of lock 
washers is indicated, the time- 
saving of pre-assemblies is 
obvious. Also available in 
standard slotted head styles. 


WATERVILLE 


Ca 
WATERVILLE 48, CONN. = &) 


Choose the Right Fastenings— 
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“Cold-forging” —proof #29 


. «+» more each month 


The degree of perfection you will obtain on that vital fast 
assembly job may very well.depend on the fastenings 
chosen for your product. That's why it is important to 
play safe by making your precise choice early in the 
design stage. Remember—no assembled product can be 
better than its fastenings. 

Whether your need be a featured standard fastening or 
a part especially designed to meet your specific require- 
ments —Scovill can help you. Our broad experience in 
fastenings and our demonstrated ability in special design 
make Scovill your logical choice. 

The special purpose item featured above (in interme- 
diate and finished stages) is one of many examples of our 
ingenuity in special design and cold-forging. Our special 
processing of this part, too, meant substantial savings in 
money — materials — motions. 

Call our Fastenings Expert to help you choose — profit 
by Scovill skill in design and cold-forging. Call today. 


SCOVILL MANUFACTURING COMPANY 


SCREW 
PRODUCTS 


DIVISION 
TEL. WaTterRBURY 3-315! 


CHICAGO, 135 South LaSalle Street . PHILADELPHIA, 18 W. Cheiten Avenue Building 


PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg.- LOS ANGELES, 2627 S. Soto St. . SAN FRANCISCO, 434 Brannan St 
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Condit: your Pilot Light prob- 
lem solved! The extensive Dialco 
line covers every conceivable 
application — Aircraft; Marine, 
Electrical, Electronic, Radio, and 
Industrial. We are geared to 
supply COMPLETE ASSEMBLIES, 
housing required G.E. or West- 
inghouse Lamps. Special empha- 
sis on NEON applications. Send 
data for estimates, suggestions, 
and samples. 


Write for 
CATALOG 


DIAL LIGHT CO. ...—Z 


700 BROADWAY + NEW YORK 3, N. Y 


elephone: Algonquin 4-5180-1-2-3 


exceeded by four times. Under tension tests, screy, 
threads failed while fastener retained all original values 
A wide variety of fasteners are furnished in two types, 
for sheet metal screws, and for coarse machine screw 
threads. The use of these nuts permits substantial reduc. 
tion in weight and speeding of assembly time with accom. 
panying low costs. Recommended installations ir air. 
craft include line supports, sealing-strip attachments, 
mounting of cowling panels, housing assemblies, atiach- 
ment of name plates and other installations. Wide usage 
on radios, refrigerators and stoves is foreseen. Adel Pre. 
cision Products Corp., 10777 Van Owen St., Burbank, 
California. 


CERAMIC CAPACITOR DIELECTRIC 


This new ceramic capacitor dielectric offers a selective 
range of dielectric constants from 8 to 15 at one mega- 
cycle. It is available in thicknesses of % to 1 in., in 


14 x 18 in. sheets; thicknesses down to %e in. in 
smaller sheets, and 14 to 18 in. rods, % to 1 in. in 
diameter. This ceramic material is readily machinable 
to all but the most complex designs. It can be molded, 
with the incorporation of metal electrodes or inserts 
where desired. Mycalex Corporation of America, 
Clifton, N. J. 


WIRE-WOUND RESISTOR 


It is claimed that this completely sealed, wire-wound 
resistor will support a transverse load of 100 Ib. with- 
out damage. This is a safety factor of 100 per cent 


iz ie, 
% 


above the AN 50-pound test requirement. While spe- 
cifications require the ferrules of this type resistor to 
withstand a twisting torque of 5 in.-lb., torque as high 
as 30 in.-lb. has been applied to this unit. All connec- 
tions are welded rather than soldered. The glass en- 
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sxamet 


Help yourself to more than twenty years of 
experience in working with magnesium. 
American Magnesium will gladly share the 
“know-how” gained through many years of 
designing, manufacturing, and assembling 
magnesium parts. 

This experience translates itself into better 
products for you—more efficient designs, 


MAGNESIUM 


STE A) * 
PIT EOo xy 


maximum savings in weight. Then, as you 
place your designs in production, look to 
American Magnesium for dependable cast- 
ings, forgings, extruded shapes, and sheet. 

May we assist you in employing the weight- 
saving properties of magnesium to best ad- 
vantage? Write to Aluminum Company of 
America, Sales Agent for Mazlo Magnesium 
Products, 1715 Gulf Building, Pittsburgh 19, 
Pennsylvania. 


PRODUCTS 





Sussitovpiary ALU MIN UM COMPANY AMERICA 
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The “life expectancy” built into a mechanical product 
largely determines its designation as “low” or “high’ 
quality. 


Frequently the FASTENING POINT in the assembled piece 
is the spot where vibration, torsion, 

flexion, corrosion, electrolysis, fatigue. 

etc., first reveals weakness. Here, 

then, particular care is demanded 


To meet every combination of stress 
at the point of juncture there is one 
type of fastener which delivers maxi- 
mum performance. It is MILFORD's 
job to determine this “one best way” 
Let us supplement your skill with our 
fastener experience. We will wel- 
come the opportunity of working 
with your production men. 


The MILFORD plant nearest you will 


promptly and courteously interest it- 


self in your needs 


ThE 
ye 


Rivets, Screws, Screw 
Machine Products 


EASTERN DIVISION = CENTRAL DIVISION 


MILFORD, CONN. x ELYRIA.OHIO. 


MILFORD | 


RIVET & MACHINE CO. 


closure tube is specially heat-treated for stress dis. 
tribution. Sealing between the ferrules and lass 
enclosure is done with pure lead, which has a me'ting 
point above the 275 C operating temperature o{ the 
resistor. Resistance values covered by the seven stind- 
ard sizes of this component are’from 0.1 to 46,000 olims, 
with power ratings from 15 to 140 watts.  Interna- 
tional Resistance Company, 401 North Broad St, 
Philadelphia 8, Pa. 


ELECTRODE FOR HEAVY WELDMENTS 
The applications for this heavily covered arc-welding 
electrode for flat and horizontal fillet welding as wel! as 
for flat butt welding include pressure vessels and per- 


tinent connections, heavy machine bases and structural 
parts such as column plates, columns, roof trusses, 
beams and girders where the thickness of the section 
permits. It is characterized by a very high melting 
rate. At comparable production speeds, it requires less 
heat input to the joints, thus reducing warpage and 
internal cooling stresses. Recognized by its spray-type 
arc, this electrode operates on alternating or direct cur- 
rent with either straight or reverse polarity. It has 
low spatter loss and easy slag removal and is available 
in three sizes: %,, %4, and %@ in., all 18 in. long. 
Electric Welding Division, General Electric Company, 
Schenectady 5, N. Y. 


HIGH VOLTAGE TRANSFORMERS 


Designed for filament supply in rectifier tubes, these 


transformers may also be used in other places where 
insulations from 10 to 100 kv. are required. They 
have ratings of 110-115-120 to 5 volts, 22 amp. with cen- 
ter top. Secondary insulated for 12,000 volts, working 
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Efficient Redmond blowers 
for use with Micromotors 
are supplied for a wide 
variety of applications. 


mond facilities with ever 
five acres of floor area, 
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POWER FOR SMALL 
FANS AND BLOWERS 


i 


mee U TINTING 


EMAND trouble-free perform- 
ance in the small motors you 
buy. Demand reliability. 


You can rely on the sound engi- 
neering in Redmond Micromotors. 
You can rely on their quiet smooth 
operation, built-in uniformity and 
long life lubrication. And you can 


_ AAG. Kedmond Company 


OWOSSO, MICHIGAN, U. S. A. 





bet that when a Redmond engineer 
specifies a Micromotor for your par- 
ticular application your job is being 
handled right. Get in touch with 
Redmond now and get the details. 


Illustrated above are AC Type ‘‘L’’ Micro- 
motors built in sizes up to 1/40th horse- 
power. Many other types of Micromotors 
are available. 


AC AND DC MICROMOTORS x DYNAMOTORS w CONTROLLERS & BLOWERS 











BUS-BAR 


Formed in 

2 PLANES to 

001°" ACCURACY 
with 






DI-ACRO 
BENDER NO. 2 


Many electrical and other ts can be duplicated 
without dies, saving Man Hours and Critical Ma- 
terials and helping to meet rush delivery schedules. 
DLACRO Precision Machines—Shears, Brakes, 
Benders—form angle, channel, rod, tube, wire, 
moulding, strip stock; bi-metals, dielectrics, sensitized 
materials, fiber slot insulation, frequency reeds, etc. 


Sond for Catelog “DIE-LESS DUPLICATING”— 


showing all models of DI-ACRO Benders, Shears and 




























examples of parts 
formed by “DIE- 


LESS DUPLI- 
CATING”. 


Yq ACTUAL SIZE 


A heavy Copper Bus-Barfor panel board 
and terminal assemblies is illustrated, 
accurately duplicatedin two planes with 
angles formed both flat and edgewise, 
across the materia] horizontally and ver- 
tically. DI-ACRO Bender Ne. 2 has a 
forming radius up to 6” and capacity of 

4" cold rolled solid steel bar or equiva- 
ent. 


(EAD < Pronounced “DIE-ACK-RO” 
ETT AAU, winneapois, inn 









Manufacturers 
who use 
ELECTRIX 
soft-rubber PLUGS 
never worry about 


“Plug-Ugly” 


Cord Assemblies! 


Now producing Precision GAGES, TOOLS and MOLDS 
for manufacturers of war essentials. 


146 MIDDLE STREET * PAWTUCKET, R. I. 





cent. Rated at %oo horsepower, continuous duty, it 
develops a starting torque of 300 per cent of full-load 
torque. The unit is 334 in. long (not including shaft 
extension),- 1144 in. in diameter, and weighs 15 0z. 





The insulation is tested at 28,000 volts, d-c. Jy 
cartridge type construction, the transformer coil has 
the windings and high voltage terminals built together 
as an integral unit, making unnecessary any case or 
bushings. The coil is compound-filled, making a per. 
manent moisture seal for the high voltage insuiatiop, 
The design is such that the compound is not the basic 
working insulation but merely adds to the safety ‘actor. 
The transformers are designed to flash over on the high 
voltage terminals before internal breakdown occurs, 
Covering and terminal insulators are of heavy thermo. 
plastic dielectric materials. Other features are insula. 
tion unaffected by time, no insulation overstrained, 
compactness and cool running. Specialty Div., Gardner 
Electric Mfg. Co., 4227 Hollis St., Oakland 8, Calif. 













SMALL GENERATOR 
A small generator is the most recent addition to the 
MagMotor series. It is built with capacities up to 80 
watts intermittent and 35 watts continuous duty with 













a wide range of a-c and d-c voltages. In the a-c line 
voltages are available up to 500 volts at 100 cycles. 
The machine measures 534 by 31%@ in. by 2% in. 
high. It weighs 434 lb., and the % in. shaft is 1 in. 
long. The machine is built with permanent field mag- 
nets which simplifies the design and operation. Drive 
can be made by direct coupling, gear train or pulley. 
Carter Motor Co., 1608 Milwaukee Ave., Chicago, IIl. 


SMALL CONSTANT-SPEED MOTOR 


Developed for airplane applications where variable- 
voltage power sources are encountered, this governor- 
controlled motor, with an applied voltage of 25-30 


volts, d-c, will maintain a speed of 6000 rpm +1 per 
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FOR YOUR NEW PRODUCT 


wih SHAKEPROOE 
* 
Clee. FASTENERS 





° 
e If Shokeproof Quick Fastener 
in unlocked position. Stud 
ond cross pin in upper 
l. sheet—spring unit attached 
to lower sheet. 






a 

Shakeproof Quick Fastener in locked 
position. Cross pin is locked securely 
in detent—vibration cannot 
loosen it. 


. Incorporate this quick-opening, quick-locking sales feature into your 
\ product. Shakeproof Quick Fasteners greatly improve product utility by 
) providing fast opening and closing of covers, doors, and panels. It’s all 
Ww done with a minimum of effort, and firmly locked parts are the assured result. 


Let Shakeproof Engineers help you design Quick Fasteners into your 

product. This special engineering service will assure you of the 

best methods for installation and assembly. Write today . . . a field engineer will 
contact you for an immediate consultation! 


*Known in the Aviation Industry as “Cowl” Fasteners. 
FREE TEST KIT! 


Contains samples of Shakeproof 


Quick Fasteners in various y 
sizes — also mounted test unit. ( 3 a € Ps 
Ask for Kit No. 98 today! “ . - 

fas lening eadguatlers 
mer Washers with Exclusive Tapered-Twisted Teeth; Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
Shakeproof Type l Thread-Cutting Screws for metals; 2501 North Keeler Avenue, Chicago 39, Illinois 
Shake proof Type 25 Thread -Cutting Screws for Plants at Chicago and Elgin, Illinois 


Plastics; Sems Fastener Units, Pre-Assembled In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 


Shake; Los Angeles Offic Detroit Office 
hake»roof Lock Washer and Screw. 5670 Wilshire Blvd Los Angeles 36, Cal. 2895 E. Grand Blvd., Detroit 2, Mich. 
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NORTON VOLTMETERS 


are built in the careful, 
painstaking’ manner which 
has characterized Norton 
construction for a half cen- 


by sapphire jewels for ac- 






PSH 


n War, as in Peace... 


CERRO ALLOYS : 


SAVE TIME and CUT COSTS! 
, 4 

E resp fod op lrhudlie, d-caW ASAE 
CERROMATRIX (Melting Temp. 250° 
punch and die parts, anchoring machine parts without expensive 
drive fits, short run forming dies and other metal-working 
applications. 

CERROBEND (Melting Temp. 158° F.) 


bending thin-walled tubing to small radii. 
boiling water. 


‘A 


— 


— 


BROOKLYN, N. Y., Belmont Smelting G Refining Works 


ANSONIA, CONN., Jackson Associates 
BOSTON, MASS., Jackson Associates 


PHILADELPHIA, PA., Castaloy Metal Sales Company 
CHICAGO, ILL., Sterling Products Co., Inc. 


CLEVELAND, O., Die Supply Co. 


DALLAS, TEX., Metal Goods Corporation 

DETROIT, MICH., Castaloy Metal Sales Company 
HOUSTON, TEX., Metal Goods Corporation 

KANSAS CITY, MO., Metal Goods Corporation 
LONDON, ENG., Mining G Chemical Products, Ltd. 
LOS ANGELES, CAL., Castaloy Metal Sales Company 
MILWAUKEE,.WISC., Harry C. Kettelson, Inc. 


MINNEAPOLIS, MINN., Northern Machinery & Supply Co. 


MOLINE, ILL., Sterling Products Co., Inc. 
MONTREAL, CAN., Dominion Merchants Ltd. 
NEW ORLEANS, LA., Metal Goods Corporation 
ST. LOUIS, MO., Metal Goods Corporation 
TULSA, OKLA., Metal Goods Corporation 


CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET - - 


Hardened, hand- 
pivots, supported 


NEW YORK 5, 


Cone 


Calibrated for your exact needs 


N. 





securing 


Used as a filler in 
Easily removed in 
Also used for aircraft assembly jigs, templates 
for forming dies and other purposes. 

CERROSAFE (Melting Temp. 190° F.) 
proof-cast cavities such as molds, gun chambers, forging dies, 
etc., and for many similar applications. 


REPRESENTATIVES AND DISTRIBUTORS 


Used to accurately 


ma 








“Because Norton dials are 
hand calibrated and hand 
drawn, they are accurate at 
every part of the scale.” 


Recognized for their extreme accuracy and reliability. 
Approved by leading switchboard builders, public 
utilities, electrical repair shops, marine builders, electro- 
platers, and laboratories. Send for our new catalog. 


NORTON Electrical Instrument Co. 





75 HILLTARD ST., MANCHESTER, CONNECTICUT 


Mechanical features include single shielded ball bear. 
ings, die cast aluminum end housings, stainless stee| 
shaft and mica-insulated commutator. Bearing oys- 
ings are fitted with steel inserts to assure proper }ear- 
ing fit. The field housing is cadmium-plated a1! the 
die cast end housings are black anodized. John | )ster 
Manufacturing Company, Racine, Wis. 




























DRIVE FOR MACHINE TOOLS 


Designed to power machine tools and other equipient 
requiring motor capacities of 1 hp or less, this selective 
4-speed gearshift drive is rated at % and 34 hp at 
1200 rpm and 1 hp at 1800 rpm. Weighing 85 lb.. th 


















unit has an overall length of 18 in. including the shaft 
extension; the overall width, including terminal box 
and shifting lever is 12 in., while the overall height is 
Yin. This component is designed for continuous opera- 
tion, with ample overload capacity. A semi-enclosed, 
drip-proof, ball-bearing, polyphase is furnished as a 
standard integral part of the drive. With evenly dis- 
tributed changes, the speed ratios of the unit are | to 1, 
1.33 to 1,2 to land 4to 1. Shifting is done by means 
of a small lever which can be extended to any required 
position. Reversing is accomplished by separate drum 
control; Lima Electric Motor Company, Dixie High- 
way and D. T. & I. R. R., Lima, Ohio. 



















V ARIABLE-SPEED DRIVE 
This variable-speed drive consists of two mechanical 
differentials and a variable speed reducer. From an 
1800-rpm squirrel-cage motor as a source of power, 


output speed can be obtained from 0 to 800 rpm in one 
direction or from 400 rpm forward through 0 to 400 
rpm reverse. Torque remains constant throughout the 
entire range. Torque capacity of the unit pictured is 
750 in.-lb, Other units of the line may be supplied to 
provide up to 2100 in.-lb torque through the same speed 
ranges. Smaller units are also available. By means 
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% Saved 720,000 hours machine time 


Stamping this carbine trigger housing from 
COLD ROLLED 


STRIP 


* Saved 635 tons of steel 


*% Saved $5,100,000 in cost (on the basis of producing two million pieces) 


a conversion of this one part of 
the U.S. M-1 Cal. 30 Carbine, 
from a steel forging to copper-brazed 
strip steel stampings saved more 
than these substantial amounts of 
time, materials and money. It also 
released 97 milling machines, 16 
broaching machines and 21 profilers 
for the production of other badly 
needed ordnance parts. 


The production in strip steel of this 
trigger housing is typical of the im- 
portant work of redesign and conver- 
sion being done by Ordnance engi- 
neers and leaders of the pressed metal 
industry. Some 800 conversion sug- 
gestions like this already put into 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


actual production have resulted in 
savings of enormous amounts of criti- 
cal materials, have released countless 
numbers of critical machines, have 
saved millions of man-hours, saved 
millions of dollars as well. 

The ready adaptability of cold 
rolled strip steel to this far from sim- 
ple part—in which final tolerances 
were maintained to within .002” and 
.005’”—and the savings in weight 
and cost it makes possible are, we 
believe, significant to every manufac- 
turer who is looking ahead for ways 
to improve his peacetime product 
and to reduce its cost. 


We have in our files the records of. 


UNITED STATES STEEL 
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many such war-time applications of 
American Quality Cold Rolled Strip 
that not only indicate the wide field 
for postwar applications this versa- 
tile metal offers but that show, by 
actual time and cost saved in fabrica- 
tion, the economic advantages of its 
use. 


Our engineers will gladly discuss 
this matter in detail with you at 
your convenience, 























*YROM ANY ANGLE 
NOU LOOK AT /7T- 


a OOK RELAYS ARE 


SSAA TUNEL 


Here are some angles about Cook relays that are 
of interest to you. 


* Carefully designed to the high standards of Cook 
engineers. 


* Tooled and fabricated completely under one roof. 


* Highest grades of all materials are used in all 
parts of Cook relays. 


* Precision manufactured with modern equipment 
in a model plant. 


* Assembled and tested with exacting care by 
skilled workers. 


° Efficiency with capacity to produce in quantity. 


Consider these facts when planning your relay re- 

quirements. These angles and the ‘‘plus features’’ 
included in Cook relays, truly make ALL 
Cook relays ‘‘extra-ordinary."’ 


of a control box furnished with the unit, the output shaft 
can be made to duplicate any movement of the contro} 
shaft, which can be operated with a few in.-lb torque 
while the output shaft will deliver the full power of the 
unit. Ohio Gear Company, 1300 East 179th st 
Cleveland 10, Ohio. 


CONDENSER MOUNTING 


Specially developed to withstand severe vibration con- 
ditions encountered in military service, this condenser 
mounting meets all Army, Navy and Air Force specif. 


cations. It is adaptable to any industrial application as 
it permits the mounting of oil capacitors in either ver- 
tical or inverted positions. Industrial Condenser Cor- 
poration, 1725 West North Ave., Chicago 22, IIl. 


MULTIPLE COIL CIRCUIT BREAKER 


Designed for the protection of either a-c or d-c cir- 
cuits and recommended for use with power vibrators 
where the battery source of power may be 6, 12, or 
24 volts, or with electronic equipment where it is de 
sired to open the circuit instantly when a pre- 
determined overload occurs, this multiple-coil circuit 


breaker is equipped with as many as three separate 
coil windings, making a single unit adaptable for pro- 
tecting equipment on separate circuits and which may 
operate at different voltages. Owing to its small size 
and light weight, it is especially suited for use on ail- 
craft. In addition to its function as a breaker, it 
serves aS a manual switch since it is equipped with 
independent “on-off” push buttons. The three respec- 
tive windings may have a different number of turns and 
be of different size wire so proportioned that tripping 
may occur on overloads of three widely separated values 
from a fraction of an ampere up to 70 amperes. Each 
winding has an independent terminal connection so that 
the current value at which the circuit breaker operates 


2700 SOUTHPORT AVENUE © CHICAGO 14, ILLINOIS | is dependent upon the terminal to which the load is 
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‘apped threads, normally weak spots in light-metal assemblies, become the 
toughest parts when protected with Heli-Coil Inserts. These precision-shaped 
wire coils line the tapped thread with stainless steel or phosphor bronze—give 
it the wear resistance of these hard metals—eliminate abrasion, stripping 
and seizing. 


Heli-Coil Inserts engage fully with American National threads. They are 
installed.in-a fraction of the time required for solid bushings—occupy less than 
half as much cross-sectional area (permitting more latitude in design) —weigh 
one-fifth as much as solid bushings of the same inside diameter. 


Whether your tapped thread problem concerns original installations, salvage, 
maintenance or field servicing, Heli-Coil Inserts offer a simple, inexpensive 


solution, 
Yl Just published . . . four- 
4 page illustrated Bulletin 
239 ... explains principles of Heli- 


Coil Inserts and the Aero-Thread 
System . . tools for installation .. . 
product applications. Send for your 
copy’ today. ; 
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; connected. For applications having only one tripping 


| current value, single coil windings can be supplied, 
Y. L€ & Y.2 7 | This circuit breaker is usually adjusted to trip at twice 


the normal current value with a tolerance of +25 


COMPOSITEeBONDEDeHIGH per cent. Contact capacity depends on load charac. 
TEMPERATURE MICA INSULATIONS | teristics. The unit has been supplied for hand ng 6 


volts vibrator loads up to 35 amperes normal and with 

Recommended as Replacements for circuit interrupting capacity up to 70 amperes. This 
STRATEGIC BLOCK OR SHEET MICA breaker can be furnished with coils and all phenolic 
parts treated to resist fungus growth. It weighs ap. 
proximately 9 oz. G-M Laboratories, Inc., 4326 North 





















In Many Applications 


@ Composite highly integrated insulating materials comprising Knox Ave., Chicago 41, IIl. 
mica splittings bonded with insulating. inorganic bonding 
"me. | SMALL PANEL INSTRUMENTS 


@ Compact, thin, flat, lightweight sheets completely resistant to 


repeated or continuous subjection to temperatures of redness. Designed to withstand extreme conditions of tempera- 


ture, humidity, vibration and shock in aircraft service. 
these 1%4 in. panel instruments have been shown to 
maintain a service accuracy of 2 per cent. Immersion 


@ Strong. hard, durable—can be cleanly die punched without 
fracturing. breaking or flaking. 


@ High dielectric strength and insulation resistance. 
@ A dependable source of supply in unlimited quantities. 

i Available in sheets in all thickness from .005” up. 

@ Also in punchings to specified dimensions. 


@ We suggest your consideration of Y-26 and Y-27 High Heat 
Mica Insulation as substitutes for Strategic Mica for your 


purposes. 


@ Your inquiries are invited and samples for test will be sent 
gladly on request. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 





LOCK TO THE LEADER FOR LEADERSHIP 






























Warm glow 
visible tests have shown their ability to withstand hydrostatic 
I) ; é from all angles pressure up to 14.7 psi without case leakage. They are 
T available in d-c voltmeters, in all practical ranges above 
#1218 tin 50 millivolts, and in d-c ammeters in all practical ranges 


above 500 microamperes. Roller-Smith Company, Beth- 


PILOT LIGHT MEO) | chem, Pa 
ASSEMBLY i) 





BRUSH CAP ASSEMBLY 











for This brush cap is used for transmission of electrical 
NEW LOW COST NE 51 current for propeller control on several medium and 
NEON BULBS 







This Gothard” Assembly is especially 
designed, with new type bakelite base, 
to accommodate these latest style 
bulbs. Particularly adapted to indicate 
that a machine or device is turned 
“ON” for operation, because the neon 
bulbs accommodated will burn several 
thousand hours with very low current 
consumption and infrequent need for 
replacement, as against the approxi- 
mate 500 hour life of ordinary lamps. 
Operates on 115 volts, if 200,000 ohm 
external resistance is provided in 
series. The unbreakable lucite pro- 
tective cap, designed and made for 
Gothard exclusively, provides perfect 
light dispersion of its warm neon glow 


ae 
in all directions. Lucite cap unscrews . 
for lamp change. Bakelite socket. 
Polished and chrome plated jewel ot az 
holder. 1” mounting hole. Recom- 
mended colors for lucite cap: clear, 























amber or red. Also ask for complete CET IES 

information on Gothard #1216 As- ry » . ¢ ay 
sembly for NE 45 neon bulbs and 1320 North Ninth Street, heavy bomber models of airplanes. Thirteen metal in- 
wide range of other Gothard Lights. Springfield, Il, serts of various sizes and shapes are molded in with 







close tolerances. Material of the body is phenol formal- 


EXPORT DIVISION — 25 Warren St., New York 7, N. Y. 
dehyde. The brush cap assembly is applied to the 


CABLES — Simontrice, New York 
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Power 
in Action! 


190 4 — An early Emerson-Electric motor drives a 
potato-peeling device. 


...54 years’ experience backs developments for peace and war 


Emerson-Electric achievements in 
the new art of airplane power- 
operated gun turret development... 


Compact electric 
motors for postwar 
products. 


ON 
MOTORS: FANS 
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. have been matched by production records in aircraft motors, 
requiring creative design and new precision standards. 


To help you sell Mrs. Postwar America 
Emerson-Electric’s seasoned engineering and develop- 
ment facilities are available to manufacturers of 
postwar motorized appliances and equipment. Mrs. 


3 America knows that Emerson- Electric 
¥ motors are ‘“‘built to last’’. 


a ~~ 


THE EMERSON ELECTRIC MANUFACTURING COMPANY 
ST. LOUIS 3, MO. 


Branches: New York * Chicago * Detroit * Los Angeles * Davenport 
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slip-ring housing on the engine nose, Plastic Many. 
facturers, Inc., Sunnyside Ave., Stamford, Conn. 


PLASTIC WHEEL TECHNIQUE 


Wheels of almost any character can now be mace of 
plastics. The two control pulleys shown are examples, 
Anti-friction bearings, bushings, inserts, etc., can be 


SOLDERING IRONS 


used in industrial plants 
t ut the country. They are de- 
signed to withstond the strain of the 
continuous service required of factory tools. 









poi « 
SPOT SOLDERING MACHINES 
designed for treadle operation for 







edvancement of iron and solder SOLDERING IRON TEM- 
leaving operator’s hands free for PERATURE CONTROLS 
handling of product. prevent overhecting of 

soldering irons between 


soldering operations. 
Irons do not deteriorate 
when being used. The 
idle period is the cause 
of deterioration. 
SOLDER POTS 
ruggedly constructed pots 
of various sizes desi 
for continuous operation 
and so eet = 
they are easily an 
quickly serviced, id 
elements have to be re- 
placed. 


Write for Catalog 


ELECTRIC;{SOLDERING IRON CO., INC. 


2845 WEST ELM STREET, DEEP RIVER, CONNECTICUT 


































molded directly into the wheels. Other features are 
non-corrosion, high dielectric properties, a wide range 
of permanent colors and close tolerances. Tensile 
strength, impact resistance, etc., are determined by 
the specific material for each application. Plastic Manu- 
facturers, Inc., Sunnyside Ave., Stamford, Conn. 












PLUG-IN ENCASED RELAY 


This relay of the plug-in type, fitted with a standard 
octal plug base, is encased in a cylindrical metal hous- 
ing 24¢ in. in diameter and 3% in. high. It is rigidly 
supported against shock by means of a key in the center 
of an insulating disc that fits snugly in the top of the 


ee 





case. The unit, made to operate on standard voltages 
up to 115 volts, a-c or d-c, has DPDT contacts rated at 
4 amperes, 115 volts, 60 cycles a-c, and at 24 volts, 
d-c; or at % ampere from 25 to 115 volts, d-c. Ward 
Leonard Electric Co., 6 South St., Mount Vernon, N.Y. 


ALLOY STEEL 


te i Hi E | | i i iA i" D as Designed especially for coating with vitreous enamel 
* and permitting a thinner covering of enamel which is 

106 WEST 4TH ST a0 ee less liable to chip than multi-coat jobs, this new alloy 
steel contains titanium which eliminates the cause for 


ELECTRICAL MANUFACTURING 



























THE PAPER SECTION construction used by Anaconda is 
. exceedingly flexible and a wide variety of coils can be 
made by this method. Standard Paper Section Coils may 





be wound on round, square or rectangular cores. The 
thickness of the inner layer of the paper is especially se- 


lected to suit the size of wire used for the winding. 


In addition, special types of Paper Section Coils are 
designed for high voltages, ranging up to 85,000 volts or 


more, such as in the case of X-ray transformers. 


Anaconda High Voltage Paper Section Coils are made 
with special methods of insulation and construction to 
accommodate high potentials. For example, the paper 
margin is substantially larger; the number of inter-layer 
paper wraps is graded throughout the coil; the inner and 
outer layers of wire are usually wound with increased 
pitch to separate the individual turns; the type of paper 


used is carefully selected to meet specific conditions. 


Paper Section Coils are one of the many fine engineered 
products of Anaconda. Any of our sales offices will be glad 


to refer inquiries to our coil engineering staff. 44238 


(Magni WAAL DW nd coca 
ANACONDA WIRE & CABLE COMPANY 


GENERAL OFFICES: 25 Broadway, New York 4 Subsidiary of Anaconda Copper Mining Company 
CHICAGO OFFICE: 20 North Wacker Drive 6 * Sales Offices in Principal Cities 
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—Phillips— 
RECESSED HEAD 
SCREWS & BOLTS 











































Yes, HOLTITE- 
Phillips Screws and 
Bolts cut assembly time an 
average of 50% with a comparable saving 
in cost. Now the accepted, time-proven 
fastening practise in all plants striving for 
smooth, uninterrupted production, these 
modern recessed head screws and bolts 
provide many additional advantages and 





improvements. Power drivers can be used on more jobs 





. . - Pilot holes eliminated for stronger fastening . . . Easy 





driving in difficult positions and angles . . . Fewer screws 






required, or smaller sizes used on same operation Other 
definite advantages are obtained from HOLTITE-Phillips 
fastenings to improve your assembly and speed produc- 
tion. Specify HOLTITE on your next order. 



























With complete 
equipment and facil- 
ities for producing 
Special parts and 
fastenings, we can 
efficiently meet any 
requirement, exact 
to specifications. 
Send blueprint, spec- 
ifications or sample. 
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New Bedford, Mass., U.S. A. 
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HOLTITE 
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BUY MORE BONDS | 








pitting, specking and blistering. Large panels such 
as end panels of ranges and refrigerators, remain flat 
and true to required shape after drawing operations. 
Inland Steel Company, 1270-33 South Clark St., Chi- 
cago 3, Ill. 


PROTECTED TYPE MOTOR 


This. protected type motor combines the surplus ca- 
pacity of the conventional open motor with protection 
against dripping liquid, falling metal chips and. cther 
foreign matter. The lack of opening in the frame or 
shields above the horizontal center line together with 


shielded construction of the ventilating openings make 
this motor suitable for machine tool and similar appli- 
cations. Rated for 40 C rise, full-load continuous duty, 
with a 15 per cent service factor, this component has 
centrifugal seals which permit the use of softer grease 
for longer bearing life. A special rotor construction, in 
which the bars, fans and end rings are cast in one 


operation from aluminum alloys, is employed. Other 
features of these motors include heavy cast frame con- 
struction, coils protected by vinyl acetal insulation, 
interchangeable front and rear shields and specially de- 
signed guides for directing cooling air over all surfaces. 
Crocker-Wheeler Division, Joshua Hendy Iron Works, 
Ampere, N. J. 





LATCH INTERLOCK RELAY 
Constructed to aviation specifications, this two-coil re- 
lay offers a new style positive interlock between the 





two symmetrical operating elements representing latch- 
in relay construction in a simplified form. This latch 
is formed by the integral extension of the coil armatures 
themselves. It operates positively from a momentary 
impulse. Application of power to one coil latches the 
contacts into one position. Power then applied to the 
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Wasix Synthetic Resin Coated Tapes are widely used 
in the fabrication of -electric cables because of their high resistance to flame 
and their ability to bond with co-polymer resin jackets. ¢ Vartex Synthetic Rubber and 
Neoprene Tapes are used for moisture resistance. ¢ Reinforced Tapes of each type are 
available where extra protection is needed against moisture, acids, and alkalis ¢ For 
high voltage cables there is a Vartex conducting tape. 


Varnished Cambric Cloth Varnished Fiberglos 
fhed Cambric Tapes Varslot’” Combination Slot 
YVarnished Duck Synthetic Resin Extruded T 


Yarnished Silk Substitutes Cable Wrapping T 
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Make Plans Now... 
for the coming PLASTIC ERA 


Consult ROGAN 


Here at Rogan, seasoned engineers are ready and willing to 
assist you in determining your post-war Plastic require- 
ments. 

Whether your peacetime products are to include elec- 
tronic equipment, electrical appliances, stoves or what have 
you, the Rogan Organization will gladly provide cost-free 
advice on all phases of plastic production. 


Send Us Your Specifications Today! 


ROGAN BROTHERS 


Compression Molders and Branders of Plastics 
2001 So. Michigan Avenue CHICAGO, ILLINOIS 


self 


Produces fine resistance 
wire .0008” and larger in 
all standard and special al- 
loys for every resistance 
purpose. 


THE C. O. JELLIFF 


MFG. CORP. 


10 Pequot Rd., 
Southport, Conn. 





other coil throws the contacts into a latched-in second 
position. A third unlatched position can be obtained 
by energizing both coils simultaneously. The cesign 
of this relay makes it easy to obtain make-before-|:eak, 
or break-before-make contact combinations, for con- 
tacts do not interrupt the coil circuit ‘until the “th:ow” 
is completed and contacts are locked in the new postion, 
This component, having DPDT main contacts and 
rated at 6 amperes, 24 volts, d-c, is 3% in. long x 1% 
in. high x 15% in. wide. Standard types provide for 
two auxiliary contacts, one in each coil circuit. The 
use of auxiliary contacts makes it possible to obtain 
operation over a wide range of voltages, a-c or d-c, 
Struthers-Dunn, Inc., 1321 Arch St., Philadelphia 7, Pa. 


TIMING AND CONTROL MOTOR 


Designed to meet control manufacturers’ demands for 
a slow speed, totally enclosed motor for use in timers, 
thermostats, oil burner and coal stoker controls, etc., 


this timing and control motor is enclosed in a sealed 
case and has a terminal shaft speed of one revolution 
per hour. It has an input rating of 2 watts and can 
be furnished in other speeds up to six revolutions per 
hour. A special oil gland has been built into the ter- 
minal shaft bearing and the terminal shaft is concentric 
with the outer case of the motor. A companion model 
to this unit has a terminal shaft speed of three revolu- 
tions per hour and an eccentric terminal shaft placed 
normally in the 12 o’clock position in respect to the 
outer case. This design can also be furnished at speeds 
of from 3 to 6 revolutions per hour. Warren Telechron 
Company, Ashland, Mass. 


THERMOSTATIC DELAY RELAY 


This thermostatic metal-type delay relay with porcelain 
heater provides delays ranging from 1 to 120 sec. Other 


features are compensation for ambient temperature 
changes from —40 to 110 F and contact ratings up 
to 115 volts, 10 amperes, a-c. This unit is hermetically 
sealed, explosion-proof and not affected by altitude, 
moisture or other climatic changes. The octal radio 
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OF LIFE 


FOR ALL 
BOLTED 
ASSEMBLIES 


” 


— om 8 CO bee - 


Wherever metal touches metal there is 
inevitable wear. Vibration loosens all 
bolted assemblies. That's why you must 
use a powerful wide-range spring washer 
to retard initial wear, and then to expand 
and hold tight all parts of your assem- 
blies. 

The nut never budges on the bolt when 
there is the slightest pressure on the 
threads; it’s the other parts that need the 
spring of life. Kantlinks are springs of life 
to all bolted assemblies.—There is no sub- 
stitute for a_ long-range spring washer. 

Let us send you samples—send details 
of your application. Test and pore Our Kantlink Spring Washers conform to Ordnance Standard 
them on the same job with any type of nut, Specification BECX 1-2-3-, and Army-Navy Aeronautical Standard 
or with any other type of washer. AN 935, and U. S. Navy drawing 12-2-22. 


Originators of AN] TINK the long-range spring washer 


NATIONAL LOCK | 
WASHER COMPANY 


NEWARK, NEW JERSEY, U. S. A. 
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WILL BE THE HEART-BEAT 
OF TOMORROW'S INDUSTRY 


New electronic-engineered timing devices 
by Haydon, now measuring and motivating 
thousands of mechanical functions in war- 
time industry, will find wider.scope in un- 
counted duties after the war. 


They are engineered into new applications for 
homes, factories, laboratories; in transportation and 
communication — in 

short, Haydon timing de- 

vices will regulate and 

govern the energy of 

tomorrow, for greater 

economy and efficiency. VT Tit Tet rte. 


. INCORPORATED 


Write for latest catalog. 





Akron Porcelain will help many post- 
war products to a fast start, because 
parts made of Akron Porcelain are 
available right now. Time-proven — 
versatile — compounded and shaped 
to meet your needs — Akron Porce- 
Unaffected ‘ lain merits careful consideration for 
poire c your present and postwar products. 


AKRON PORCELAIN 
PROPERTIES 


Our engineers will be glad to work 


High-Uniformit with you, without obligation. 
Low Moisture Absorption 


Rock Like tga alata 
lta tes Maule 
- 


TUM bP 


2725 Cory Ave., AKRON 14, OHIO 


base permits easy replacement. Circuits available are 
SPST normally open and SPST normally closed. Am. 
perite Company, 561 Broadway, New York 12, \), y 


LOCK AND STOP NUT 


This two-in-one nut is made in one solid piece fro: 
to face and therefore every one of its locking th 
carries its share of the load. The top of the nut has 
radial slots, providing an equal number of sect 


which do the actual locking in such a manner that they 
resemble, in a measure, the jaws of a chuck except that 
the jaws here are flexible and can accommodate them- 
selves to a wide range of tolerances. Standard Pressed 
Steel Company, Jenkintown, Pa. 


SEALED BALL BEARING 


The sealing element on this new ball bearing consists 
of a diaphragm-type, contact seal comprising two mem- 
bers, a flat, flexible sealing washer of synthetic rubber- 
impregnated fabric and a split retaining ring of spring 
steel. The standard width of 
this bearing enables it to be 
used in applications where 
shielded bearings previously 
used were inadequate for serv- 
ice. Firmly held in the outer 
ring, the sealing washer does 
not rotate with the inner ring 
but is in contact with a ground 
groove. The seal can be easily 
removed and replaced to allow 
inspection, washing, and re- 
greasing of the bearing. The 
seal causes no distortion of 
the outer ring or race and so 
it does not affect the concentric relationship of the inner 
and outer bearing rings. It is non-capillary and in- 
pervious to grease, oil, gasoline, water and many sol- 
vents. This bearing has been approved for aircraft and 
industrial machinery. Fafnir Bearing Company, New 
sritain, Conn. 


PHOSPHATE GLASS FOR 
FLUORESCENT LIGHTS 


From aluminum metaphosphate can be manufactured 
glass which transmits a substantially greater amount of 
ultra-violet light and its accompanying Vitamin D. 
Monsanto Chemical Company, the manufacturer of 
this new material, points out that aluminum metaphos- 
phate’s use in the making of glass represents a radical 
departure from such bases as lead, well known to the 
ancients, and from the more recent combination 4 
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* MF-66 Glass base material is ready! 
Material, facilities and techniques are 


at last available for the production in quantity 

of the new Formica grade which is superior 
to all other grades in low losses at high frequencies. 
This material, created to extend the useful working 
range of laminated plastics, is ready for prompt 
shipment to high priority customers. 


THESE ARE ITS CHARACTERISTICS: 


Grade MF-66 is recommended for radio and radar coil 
forms, antenna bases, terminal strips and molded parts. 


Fungus resistance of MF-66 is outstand- 
ing due to the absence of cellulose. The 
material is readily machinable to close 
tolerances into strong, shock-resisting in- 


THE FORMICA INSULATION COMPANY 
4638 Spring Grove Ave., Cincinnati 32, Ohio 
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sulating parts. Its low water absorption 
insures high electrical and dimensional 
stability in humid climates. Ask for quo- 
tations! 
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DIALS ¢ PANELS 
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When developing your postwar consumer or industrial prod- 
uct, consider the sales-building features that a GRAMMES 
decorated metal product can add to it. 




















The lithographed, etched or embossed DIALS, PANELS, 
DATA and NAME PLATES are distinguished by decorative 


beauty of design, color, and finish . . . and feature multi-color 

















plated and enameled decorations produced by specially de- 





veloped processes, close tolerance calibrations, legible mark- 





ings, and accurately positioned holes. 








For 69 years GRAMMES has specialized in the creation and 


manufacture of metal products requiring precision fabricating 











skills, extraordinary decorating ingenuities and cleverly de- 








vised assembly methods. We can save you time, money and 
y y y 





material on your needs . . . complete centralized facilities per- 





mit economical production. 








With two “E” awards, we're producing for Victory, but our 








Contract Service offers Research, Design, and Engineering aid 










NOW. Preliminary estimates given on parts-production and 
assembly. Let us work with you, complete confidence assured 
Send today for booklet—‘‘Contract Service by Grammes:’ 


F = 
—_— 
Two Award 
More Than a 


Billion Pieces 
of War Products 













L. F. GRAMMES & SONS, INC., 193 Union St., ALLENTOWN, PA. 


WEW YORK © CHICAGO « 
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sand, soda ash and lime. Aluminum metaphosphiai. js 
derived largely from aluminum and elemental p)ios- 
phorus. It is suggested that postwar fluorescent lights 
may utilize phosphate glass due to its ultraviolet per- 
meability. Monsanto Chemical’ Co., St. Louis 4, \fo, 





ANGLE BLOWER DRIVE UNIT 


This fractional-horsepower 
electric- motor drive unit 
was designed for a cabin- 
heater blower in the Army’s 
newest attack bomber. It 
features a light-weight, con- 





tinuous-duty, %4-hp, fan- 
cooled, 7000-rpm motor 


equipped with a right-angle 
gear box and drive shaft. 
Its gear ratio is 1 to 1 and 
its overall efficiency 70 per 
cent. This self-contained 
unit is made for use in a 28- 
volt system and is engi- 
neered to fit in restricted 
space. Electrical Engineer- 
ing and Mfg. Corporation, 
4612 West Jefferson St., 
Los Angeles 16, Calif. 





HIGH CONVERSION RECTIFIER 


This full-wave rectifier with high conversion efficiency 
is specially applicable in electronic control work. It is 





rated at 5 volts, a-c, 40 milliamperes, d-c, continuous. 
Mounted on a single screw, this component is fully 
enclosed. Bradley Laboratories, Inc., 82 Meadow St.. 
New Haven 10, Conn. 


CONSTANT VOLTAGE TRANSFORMER 


This transformer has been designed for such applica- 
tions as heating and refrigeration controls, television 


and FM receivers, vacuum-tube voltmeters, electronic 
gaging and inspection equipment, photometric instru- 
ments and similar applications where closely regulated 
supply voltage is required. 


It will provide an output 
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OMOOK and VIERATION 


T doesn’t have to be a direct hit to set walls crumbling. Uncontrolled vibration 
can do it. A soldier doesn’t have to be wounded to be rendered unfit for duty. 
Shell-shock —vibration—can be quite as effective. 


Uncontrolled vibration will shake your expensive machinery into junk and 
shake your best workers into a state of nervous inefficiency. 


Proper application of the Lord plan of scientific analysis and control make it 
possible to reduce by 80% or more, the destructive forces of vibration. 


Without obligation to you, Lord Engineers will make a study of vibration 


problems in your product, offering recommendations for its effective reduction 
and control. 


For over twenty years Lord has been the pioneer in the science of vibration 
control. Lord Bonded Rubber Shear Type Mountings embody many exclusive 
techniques and patented features which cannot be copied. 


Lord's special bonding process guarantees against failure of bond between 
rubber and metal. Lord's scientific mold design throws flexing action away from the 
metal parts into the rubber body, preventing stress concentration at the edge of the 
bond. Lord’s carefully controlled compounding processes produce rubber of the 
exact degree of stiffness and other qualities required for the maximum efficiency on 

—. the job for which it is designed. Lord’s bonding process leaves the rubber element 
os in a state of rest, with no “built in” stresses of tension, compression, or torque, to 
detract from its full potential in combatting the forces of vibration. 


ORD MFG: Co 
ERIE, PA 


it TAKES BONDED RUBBER Zoe Sear 10 ABSORB VIBRATION 


LORD MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 


Originators of Shear Type Bonded Rubber Mountings 





All kinds, sizes and shapes, 


standard and special designs. 
Contract and engineered screw 


specialties, precision made, 


economically produced. 


KEENE, NEW HAMPSHIRE 


SHEET METAL SCREWS MACHINE SCREW NUTS 
MACHINE SCREWS PLASTIC INSETS 
HOLDING PINS SPECIAL RIVETS 
ALL TYPES OF. HEADS AND THREADS 


STRIPPERS 
AND CUTTERS 


eCLEAN CUTTING 
@ PRECISION STRIPPING 


e FAST WORKING 
e EASY OPERATING 


The Simplex Model S-30C Wire 
Stripper employs a unique patented oscillating blade 
principle, unlike ordinary strippers, assuring a complete 
and clean stripping of insulated covering with single pull 
of handle. This engineering achievement also insures a 
permanently precision adjustment to all types of wire and 
cable in its capacity range until readjustment is desired. 
The Model S-30C will accommodate all cables up to 34” 
dia., stripping clean without scratching, marring or in any 
way injuring insulation of internal wires (Model S-130 
available for cable up to 1” diameter), also indispensable 
for stripping parallel wire and heater cord. Send Sample 
Wires and have your stripping problems engineered 
by Wenco. 

Ask for your copy of new Bulletin. 
Write for Dealership Plan. 


WENCO: MANUFACTURING CO. 


SIMPLER WIRE STRIPPERS AND CUT eee 
TOOLS © DIES *® STAMPINGS * SPADE BOLTS 


19136 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS 
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voltage constant to within 1 per cent of rated re. 
quirements regardless of load or line voltage varia ions 
as great as =12 to 15 per cent. Capacities up to 15 
volt-amperes, 60-cycles, are available. Separate ca- 
pacitor units are supplied for external mounting. Sola 
Electric Company, 2525 Clybourn Ave., Chicago 14. [I], 


_NUT-TYPE PANEL SWITCH 


This nut type switch features a double break construc- 
tion for panel-mounting applications. It is recom- 
mended where compactness and ruggedness ar 


required in a limit switch. The case is made of cad- 
mium-plated brass with a threaded sleeve carrying two 
locknuts. It has heat-treated beryllium springs and 
silver contacts. It is actuated with a phenol formal- 
dehyde plunger. Other specifications: Rating, 15 am- 
peres at 115 volts a-c; diameter 2%» in. The switch 
is made in two pressure ranges of 10-15 and 16-24 oz. 
Pretravel is approximately %e in. and overtravel, 
%4 in. Acro Electric Company, 1305 Superior Ave- 
nue, Cleveland 14, Ohio. 


PUSH BUTTON STATION 


Made specifically to withstand shocks that would crush 
an ordinary push button, this device can be mounted 
semi-flush on steel panels such as cabinet doors or on 
operator’s benchboard panels, It features a heavy, cast 


enclosure, a cast mushroom operating head, heavy duty 

push button element with double break silver-to-silver 

contacts, large electrical clearances, phenol formalde- 

hyde insulating parts and push button stop inde- 

pendent of contacts. The bottom of the case has two 
(Continued on page 220) 
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UNDER ONE BIG ROOF AT AUTO 


Myla lae ie Te lt atoll 


with enamel filled in reverse side to give High Lite finish 


= 


Tire valve cap, door bumper and oil hole plug 


of elastomeric vinylite injected . moulding 


dial 


pierced 


ARs fe ale) 


automo Mmate Ith tg 


dize finish. Blanked and 


formed 


America is finding out most products are more salable 
when they are made beautiful—and so often the change 
is easily accomplished. Here, under one big roof, are 
the technical skills and the equipment which provide 
decorative developments in both plastics and metal. 

So, when you are considering ways of meeting postwar 
competition, it will pay you to investigate how beauty 

id utility are being combined at Auto-Lite’s Bay Manu- 

cturing Division. To find what can be done, write to 


THE ELECTRIC AUTO-LITE COMPANY 


Detroit 2, Mich. Bay Manufacturing Division Bay City, Mich. 
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moulded ornament 


-LITE 


CRAFTSMAN 


Polished aluminum name 


plate Blanked and pierced, then embossed 


lithographed 


High polish :hrome plate etched and enamel filled 
Blanked and 


brass escutcheon pierced, formed 


AUTO-LITE 


PLASTICS anv METALS 


Dick Haymes — Every 


ight — NBC Network 
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A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 
E—TORQUE 


Electric Mfg. Co 
Delco Appliance Div. 
General need Corp. 
Electric Specialty Co. 


Burke Electric Co. 


Speed reducer 
Clutch 


Gevernor control 
‘emp. protected 
Centrifugal switch 

T wo-power 


2 
8 
E 
i 


SPECIAL 
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TIMKEN TIMKEN TIMKEN 
Tapered Roller Bearings Alloy Steels Seamless Steel Tubing Railway Roller Bearings Rock Bits 
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A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 
E—TORQUE 
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Motors Co. 
Electric Co. 


Fairbanks, Morse & Co 
E} 
Kurz & Root Co. 


Holtzer Cabot Div of 
Firat Industrial Corp. 


General Industries Co 


John Oster Mfg. Co. 


Ohio Electric Mfg. Co. 


General Electric Co. 
Hansen Mfg. Co. 
Haydon Mfg. Co. 
Heinze Electric Co. 
Howell Electric 
Janette Mfg. Co. 
Leland Electric Go. 
Master Electric Co. 
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Liquid or powder levels can be controlled better 


electronically—New method gives long, trouble- 
free service—Easy to install; no maintenance problem 


New Electronic Equipment by Photoswitch, Inc. — Equipment 
developed by Photoswitch Incorporated makes possible 
precision level-control of all powders or liquids regardless 
of viscosity, conductivity, combustibility, or temperature 
—whether corrosive or noncorrosive. 

Electronic level-control equipment is now being used in 
thousands of industrial plants—chemical, food-packing, 
dairy products, breweries, and every other industry where 
level-control problems exist. 


Applications : 


1. Initiate pump, motor, or valve-control at one or more 
predetermined levels; set off signals and alarms 


2. Initiate various pump-programming operations 


3. Control the interface between two liquids—such as 
water and gasoline 


4. Control degree of concentration when 
liquids are being mixed 


5. Detect boiler-feedwater contamination 


ow It Works — For conductive liquids, a metal 
probe is inserted in the system at the level to 
be controlled. The probe is connected through 
a coaxial cable to an electrical circuit. When 
liquid comes in contact with the probe (or in 
some cases breaks contact with the probe), a 
minute current passes through the electrical 
System. This is amplified by RCA Electron 
Tubes. The amplified current operates a relay 
causing the desired operations to be per- 
formed—such as operating valves or pumps. 


For nonconductive liquids and for powders, 
a Capacitance-type probe is used. 
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Turn to Electronics for Solution of Your Own Problems— If you 
are interested in electronic level-control, write to Photo- 
switch Incorporated, Cambridge 42, Mass. 


Electron tubes are providing a practical solution to 
hundreds of diversified manufacturing problems—process- 
control, machine-control, heat-treating, plant-protection, 
and a host of others. Consult with RCA tube-application 
engineers for information or advice on possible applica- 
tions of your own. For examples of electronics at work in 
our own factories, send for the free 32-page booklet, 
“Electrons In Action At RCA.” Write to RCA, Commercial 
Engineering Section, Dept. 62-52K, Harrison, N. J. 


THE FOUNTAIN-HEAD OF MODERN TUBE DEVELOPMENT IS RCA 


62-6336-52 
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When Laytex-insulated wire first reached New Guinea, the natives Rubber Insulation at Its Best 
were puzzled about its purpose. So were the inhabitants of other 
lands—from the Solomons to Mongolia. 
For Laytex has gone into many, many regions where no wire had U. S. 
ever gone before. Under arctic cold, steaming tropic heat, the 
shattering shock of heavy explosions, Laytex performs better than 
was ever expected of any wire. ELECTRICAL 
The entire output of Laytex Wires and Cables goes to fill the 
needs of war. But in a not-too-distant future the advantages of WIRES AND CABLES 
Laytex will be available for a long list of important home services... 


Buildings, Police and Fire Alarms, Communications, Signalling, Power, 
Control, and many more. 


Serving Through Science to Pioneer A New Electrical Era 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE, ROCKEFELLER CENTER, NEW YORK 20, N. Y. + In Conodo: DOMINION RUBBER CO.,, LTD. 
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be solder-twee 
with KESTER 


@ You can be sure of permanent solder bonds for elec- 
trical circuits and other connections by standardizing on 
Kester Cored Solders. You'll banish hit-and-miss methods 
because Kester Cored Solders carry positive-acting flux- 
right in their cores, 


@ Kester Cored Solders are mistake-proof because they 
are made to be. They are the result of 46 years solder 
experience and laboratory research. They come to you 
ready for use, and, because of the completeness of the 
Kester line, in just. the right strand and core sizes, and 
alloy and flux combinations. 

@ Solder and flux then are applied in the one simple oper- 
ation. Clean, tight solder-bonds follow. 

@ Kester Rosin-Core Solder is for electrical work. Elimi- 
nates dangers of short circuits and protects terminals 
permanently, because the patented, plastic rosin core does 
not cause corrosion or injure insulation. 

@ Kester Acid-Core Solder is for general work. Assures 
unimpaired fluxing power, because the flux is rapid-acting 
and all-purpose. 

@® Kester Cored Solders form solder-bonds that hold fast 
even against the contraction and expansion of extreme 
temperature changes—bonds that resist shocks, vibration, 
bending and twisting. Let Kester Engineers help you be 
solder-sure. Their 46 years experience and laboratory 
research are at your service. 


* BUY WAR BONDS * 
KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, 
Chicago 39, Illinois 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


may 43; 
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Make Product Design Adaptable 
To Production Technique 
(Continued from page 91) 


motor and ample openings on top for venting the wirm 
air. 


FINISHING 





There is an interdependence between the design, ‘he 
assembly and the finish to be applied to a product. The 
designer’s familiarity with the different finishing 
processes, is, therefore, of prime importance. It is 
often necessary to prepare the outside surfaces as a 
protection against corrosion, Parts may have to be 
galvanized, bonderized, electro-plated or subjected to 
some other anti-corrosion treatment before receiving 
a finishing coat of lacquer or enamel. One must know 
definitely whether this preliminary treatment should 
be given to the parts before they are assembled, whether 
pre-treated metal sheets can be used before they are 
sheared and formed or if this treatment can be applied 
after the unit is completed. Obviously, if galvanized or 
bonderized sheets are used before forming and shearing, 
a tremendous saving of handling during the processing 
is effected. The conditions which make it imperative 
to spot weld these parts together will determine whether 
or not a prefinished material should be used. . For, as I 
have indicated previously, spot welding of galvanized 
iron or bonderized sheets of steel is difficult since a 
consistently safe bond is not assured and therefore is 
not to be recommended as a general practice. 

In the actual finishing process, which may consist of 
spraying on a coat of lacquer or synthetic enamel, care- 
ful consideration should be given to the drying methods 
available in the plant. When fast drying lacquers are 
used, no particular problem is presented, nor is there 
any special problem when synthetic baking enamels are 
used. However, when paints of the polymerizing type 
are selected, and when drying is accomplished either in 
an electric Or. gas infra-red tunnel, great care must be 
taken to design the product so that a good drying job 
will result. Irregularities of shape have no influence 
in the drying process when convection heating is used, 
but in radiant heating it is very important that no part 
of the work cast a shadow over any other part. Shadows 
inhibit the heating of the workpiece at that point and 
consequently retard the curing process, while the un- 
shadowed parts are cured normally. This variation in 
the speed of curing may create different shades of the 
same color and spoil the appearance of the finish. 

Beautiful and durable finishes can be obtained by the 
electro-plating method. Because of its widespread use, 
there is a tendency to assume that any metallic part 
can be easily plated. This is not so. Familiarity wit 
the process itself, its peculiarities and limitations, wil! 
enable the designer to determine whether or not parts 
can be economically plated. There are certain metals, 
for instance, that have to undergo a special process 
after plating. For example, parts of mechanisms 
equipment that have in them either steel or phosphor- 
bronze springs should be designed in such a way that 
they can be inserted after plating, because if this pre 
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Rotor for shipboard power transmission. Ring, 
wire and lug assemblies, mounting inserts and 
steel sleeve at center are molded in position. 
Transter molded of high impact macerated fab- 
ric material. 


Cut-away view of swivel joint assembly de- 
signed for installation in 412” turret space. 
The rotor and stator are molded and assembled 
complete. 


(Above) Rotor designed for top turret of Fly- 
ing Fortress. Wires are molded in, and covered 
by at least 3/32” of plastic, providing excellent 
insulation. 


These rotors, or slip ring assemblies, are 
outstanding examples of the practical 
value of plastics and metals molded in 
combination. Rotors are essential re- 
quirements for the transmission of power 
to a revolving part, such as the power 
operated turrets of military aircraft. 
Essential operation and life itself de- 
pend on smooth, uninterrupted per- 
formance from these transmitting units. 
By transfer-molding the rotors, we save 
machining and assembly time and in- 
corporate the best features of plastics 
and complementary metals. 

Rings, wire and lug assemblies are com- 
bined in single units perfectly aligned. 
A molded rotor assembly has superior 
properties as to permanence of align- 
ment, resistance to weather, tempera- 
ture and vibration. The 
engineering and molding 


‘ experience which has pro- 


duced these improve- 
ments will be available for 
your postwar products. anh.e.4 tek Gee 
SEND FOR A COPY OF FOLDER FILE EM3, 
OUTLINING OUR PLASTIC SERVICES 


Turret swivel joint for Navy patrol bomber gun 
turrets. Transmits power, supplies oxygen, con- 
nects radio and telephone circuits. Rotor assem- 
bly is in two sections—1 5-ring, and 1 7-ring. 
Housing is transfer molded phenolic piece. 


Slip ring assembly designed for aircraft. Trans- 
fer-molded with 22 rings of copper alloy, silver 
finished for improved contact and corrosion 
resistance. 


PLASTIC MANUFACTURERS 


STAMFORD, CONNECTICUT 


INCORPORATED 


MOLD MAKING ¢ INJECTION & TRANSFER MOLDING *® COMPLETE ASSEMBLY ~* 
Representatives: DETROIT 2—805-06 New Center Bldg. e LOS ANGELES 35—1440 So. Robertson Blvd. 
CANADA-—A. & M. Accessories Ltd., 19 Melinda Street, Toronto; 1405 Bishop Street, Montreal; 920 Second Avenue, Seattle 
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No. 125 


1600 FRAME MOTOR 


Torque 4.5 in. oz. at 5800 RPM 







The power output 
of this precision 
motor is exception- 
ally high in propor- 
tion to its light 
weight and small 
size. Originally 
developed for nu- 
merous aircraft and 
portable applica- 

| tions, the charac- 
teristics of its 
performance can 
readily be modified 
for a variety of 





new uses. 
“G ELECTRICAL MECHANICAL 
Series or shunt wound Completely enclosed 
Unidirectional or reversible © Adaptable for any mounting 


High starting torque 

Lew starting current 

Low RF interference 

Armature and field windings 
Varnish impregnated and baked 


Laminated field poles 

Stainless steel shaft 

Twe precision ball bearings 
Mica insulated commutator 
Permanent end play adjustment 


| 1600 Frame Motors | series | stow | 


Watts Output, Int. 
Watts Output, Con. 
Torque at 8500 RPM 
Torque at 5800 RPM 
Lock Torque 

Volts input 

Volts input 

Shaft Diameter 
Temperature Rise 
Weight 









(mox.) 

















(max.) 
(in. oz.) 
(in. oz.) 
{in. oz.) 

(min.) 
(max.) 


(max.) 





a” 
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DYNAMOTORS + D.C. MOTORS: 


Export 4d Auriema, 89 B Toe New Y 


POWER PLANTS + CONVERTERS 


U.S. A. Cable: Auriema, New York 
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caution is not taken, the springs will become britt) 
and crack rapidly under operating conditions. [If th 
springs must be plated, they may have to be subjected ty 
special treatment, such as baking, to restore their orig. 
nal resilience. When parts of products are plated, , 
high polish finish is sometimes required. The designe; 
must be able to visualize the buffing process clearly ty 
be sure that all the parts may be within easy reach of the 
buffing wheel. If this is not done, an uneven looking 
finish will result. 


SELECTION OF DESIGN 





The final appearance of a product represents the cul. 
mination of the designer’s skill, efforts and individuality, 
It represents a clear understanding and evaluation of the 
product’s component parts; an appreciation of existing 
plant facilities and manufacturing costs; and it indicates 
that the designer has successfully attained a balance be- 
tween sales appeal and production costs. In the course 
of achieving this balance, the designer may find it neces- 
sary to present a number of alternate designs. As an 
example of the various steps that may be necessary to 
arrive at a satisfactory solution, let us design a power 
ventilator. Three such units are shown in Figs. 2, 3 
and 4. Figure 2 shows an appealing, substantial unit 
which gives the appearance of quality and power. It 
has definite sales appeal and is functionally esthetic. A 
close anlaysis of the process of manufacturing this unit, 
from a sheet metal fabrication viewpoint, will show that 
the manufacturing costs will be fairly high, because not 
only will intricate dies be necessary, but large power 
presses will have to be used. Because this high produc- 
tion cost will necessitate a higher ultimate sales cost, 
the unit shown in Fig. 4 was designed. This unit, 
although good looking, is less expensive to manufacture. 
The die costs and fabricating equipment required for this 
unit are low. Because the unit appearing in Fig. 4 
looks a little ‘‘cheap,” the model pictured in Fig. 3 was 
finally created as combining the attributes of both Figs. 
2 and 4. It is a good looking unit, has character and 
gives the appearance of a sturdy piece of equipment; 
die costs are low and the equipment required to fabricate 
it is of the type that is found in any fairly well-equipped 
plant. No special equipment is required. This model 
was ultimately selected by the manufacturer because it 
filled all of the requirements; namely, it had sales ap- 
peal, it looked as if it could be depended upon to do the 
job and its manufacturing costs were well within the 
limitations established by the manufacturer. It should 
he noted that in this particular example, the unit under 
consideration was not a mass production item. If the 
product were one that could be classified as such, then 
there can be no doubt that the design shown in Fig. 
1 would have been immediately selected because the 
manufacturer would have unquestionably invested the 
money and equipment to enable him to manufacture this 
finer looking unit. 

No observations on product designing could be com- 
plete without a word of one’s conception of postwar 
design. During these war years, glorious promises of 
beautiful products for the future have been streaming 
from the designers’ boards. However, I do not believe 
that the plethora of highly imaginative and ultra-stream- 
lined designing shown in today’s current consumeéf 
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Special Round Head Special Hex Head Special Pronged Pin 
Shoulder Pin Shoulder Bolt 


Here are three special parts used in large quantities (two of 
them run into millions) by a large manufacturer of automo- 
tiveequipment. They have both warand peacetime application. 

They were originally made milled from bar. When sufficient 
production eould not be obtained by that method, the prob- 


lem was put up to National. We developed an upsetting 
g 

Send for a copy of this 
procedure that met the need for volume production and also case history booklet de- 
scribing briefly , with dia- 

grams, 15 typical in- 
stances of time, materials 
ee aL . ‘i 5 and money saved. Ask for 
You may want to look into the possibilities of saving time the “Savings” booklet. 


resulted in substantial cost reductions. 


and money on fasteners, for present needs or future. Or you 
may have a problem of fastener improvement on which our 
engineers can help you as they have many other manufacturers. 


Chances are you'll be surprised at what can be done. 





THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0.. 
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NEON PILot Liguts 


EMBODY THESE IMPORTANT FEATURES: 


Penetrating orange-red glow . . . Long life . . . Low current 
consumption . . . Resistance to vibration and shock . . . Operate 
direct on high voltage circuits . . . Emit practically no heat- — 

















These advantages of Neon Glow Lamps are enhanced by 
“SIGNAL” Pilot Light Assemblies. We manufacture a complete 
line, featuring types fitted with Full-View Plastic Heads. Spe- 
ciolists in supplying completely assembled units, housing G.E. 
or Westinghouse Lamps. Send specifications for prompt esti- 
mates and suggestions . .. Write for Catalog. 


SIGNAL mL 


OPA Tatton, 
NEW el cen 


894 BROADWAY 
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magazine articles and advertising is going to produce 
a startling revolution in postwar design. This all-:lass, 
all-plastic, all-light metal fairyland will remain pure 
phantasy unless it can survive the crucial tests of sound 
business sense and manufacturing limitations. We will 
get practical products designed to satisfy our esthetic 
senses and-our physical requirements. Those promises 
for postwar production which are rational, practical, 
profitable and attractive can be made good by the scien- 
tific alliance between appearance design, engineering 
performance and sound manufacturing methods. 





How Does a Protected Motor 
Behave “‘Upstairs”’? 


(Continued from page 98) 


at 40,000 feet and 48 C ambient. The left-hand side 
of the curve represents the same motor as used in fore- 
going tests, mounted on a wooden bracket for minimum 
heat absorption. The right-hand points on the curve 
represent a large metal heat-absorption mass. These 
curves show that the rotor winding was limited to sub- 
stantially a fixed value by the protector, but the motor 
at 40,000 feet could carry a great deal more load if the 
mounting were arranged to carry away the heat. 

Fig. 8 shows the results of the same type of tests 
run at sea level. Note here the very interesting fact 
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Fig. 8. Effect of mounting on motor temperatures 
and ultimate trip amperes. Altitude constant at 
sea level and temperature constant at 48 C. 


that at sea level, the greater heat-absorption mass did 
not increase the amount of load the motor can carry. 
These results would indicate that at low altitudes there 
were enough air molecules effectively to carry away 
the heat generated in the motor, but at high altitudes 
with relatively few air molecules available for cooling, 
the motor rating can be substantially increased by 
mounting on large masses of metal which can help it 
dissipate its heat. Also, it is interesting to note that 
this motor in an ambient of 48 C and mounted on a 
large heat-absorbing mass would carry approximately 
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WHAT HAPPENS HERE ? 


The top surface of this stick is in compression; the bottom was in fension, and broke. 
Likewise in a heating element: as it is turned “on” and “off”, it alternately stretches and 
shortens itself, and thus subjects the surface of the wire to a cycle of tension and 
compression. This buckling action tends to make the oxide coating of the wire 
flake off. The wire that lasts the longest, is the one that flakes off the least. Chromel 
holds its oxide skin tenaciously tight, and hence makes the most durable 


heating element. For satisfaction, specify Chromel, described fully in Catalog-M. 


RESISTIVITY @ 68°F 


WIRE RIBBON 

(C.M. Ft.) (Sq. M. Ft.) 
Chromel-A . . . . . 650 Ohms 510 Ohms 
Chromel-C . . . . . 675 Ohms 530 Ohms HOSKINS 
Chromel-D . . . . . 600 Ohms 471 Ohms CHROMEL 
eee 231 Ohms eager oo gga 


HOSKINS MANUFACTURING COMPANY, DETROIT 8, MICHIGAN 


MARCH 1945 173 






















































































® The quietness of Jefferson Electric Ballasts is an 
important consideration in most fluorescent lamp in- 
stallations. 


This quiet operation is a result of correct engineer- 
ing, careful selection of all materials, control of assem- 
bly, processing, and inspection — production of every 
part under Jefferson supervision and under one roof. 


Quietness is further evidence of high quality in large 
scale Ballast production; a Jefferson Electric charac- 
teristic recognized by experienced lighting engineers 
and fixture manufacturers . . . New Bulletin 441-FL 
contains the latest engineering data. JEFFERSON 
ELECTRIC COMPANY, Bellwood (Suburb of Chi- 
cago), Illinois. In Canada: Canadian Jefferson Electric 
Co., Ltd., 384 Pape Avenue, Toronto, Ont. 


This type arranged for 
leads to extend at ends 
or from bottom. 


These Ballasts too 
are approved by 
the Underwriters’ 
Laboratories, Inc., and have 
the ETL certification. 







Instant Starting Ballasts are now available in 
two-lamp 4C-watt sizes, making starting possible 
without separate starter action or cathode pre-heating. 
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the same load, whether at sea level or at 40,000 feet. 

From the foregoing curves, it can be seen thai this 
particular motor was protected in such a way that the 
rotor windings (the danger hot spot in this motor) 
reached approximately 185 C regardless of the test con- 
ditions. In this particular motor, this was the maximum 
value at which it was felt safe to operate the windings, 
It is true that this is only one motor and it does not 
cover every possible operating condition. But with 
reasonable care in making a protector application, all 
motors can be protected in a similar manner. A\so, 
they can be made to have the same type of thermal 
characteristics under all operating conditions, including 
heavy overloads and locked rotor. For some addi- 
tional published information on other motor tests, 
see (3). 

The conclusion is reached that electric motors can be 
protected so that regardless of the conditions of ambient 
temperature, altitude, load, or heat-absorption mass to 
which they are attached, they will always deliver the 
maximum load of which they are thermally capable, 
and the amount of work the motor can do is limited 
only by these operating conditions. 


APPENDIX—THEORY OF MOTOR PROTECTION 





For those who may not be familiar with the manner 
of applying motor protection to aircraft motors, a brief 
outline of the theories involved is included which may 
explain some of the questions that may have been raised 
by this article. Since a complete discussion of the theory 
of this type of protection is given elsewhere (1) only 
a brief description will be included here. 

It is impossible to mount the protector at the hottest 
spot in the motor, usually the rotor winding, so it is 
mounted at a convenient point on the frame. The pro- 
tector, a thermally operated device, is set to open at a 
temperature approximately equal to the maximum al- 
lowable temperature of the danger hot spot in the motor. 
Quite obviously, the protector location is always below 
this maximum temperature and, therefore, in order to 
raise the thermal element in the protector up to its 
operating temperature, the protector must get additional 
heat from another source. This is accomplished by 
building into the protector a fixed resistance of a known 
value. This resistance is so chosen that the current 
which will cause the motor danger hot spot to reach 
its maximum safe limit will also cause just enough 
extra heating in the protector to open it. Or, in other 
words, the resistance of the protector adds a tempera- 
ture-correction factor to the protector location-tempera- 
ture. Most people will admit that such a correction 
factor could be made under some one set of operating 
conditions. The question that logically comes up is, 
Will the correction resistance be correct under all sets 
of operating conditions? 

It should be quite easy to see that with a fixed re- 
sistance and a fixed operating temperature in a motor 
protector, the higher the current through the protector 
and, consequently, the more heat generated within the 
unit, the less heat will be required from the protector 
location conducted out from the motor windings, And. 
conversely, the higher the temperature of the protector 
location, the less wattage will have to be generated by 
the internal resistance of the protective device to cause 
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the ideal’insulation for tropical service 









he 

le, Panelyte Grade #140 is a glass base melamine sheet which conforms 

i "ee ee mare : 

de i to GMG specifications and is used for instrument panel boards, switch 

Gra #140 gear mountings, etc. It is supplied in natural or brown. Its higher cost 

is more than justified by the advantages of increased resistance to fire, 

er arc and shock and decreased toxicity in case of fire. 

ef 

ly . 

; Grade Bas 120 Grade #120 is a glass cloth base phenolic sheet for use where Class 


B insulation is required as in slot wedges and for high temperature 
insulation. Its use makes reduction in size of motors possible. 


- Grade af 110 Panelyte Grade #110 is a glass mat material with phenolic resin. It 

' finds its greatest use in electronics and communications. Where both 
temperature and humidity are high, as in the Tropics, the excellent 
insulating properties of Grade #110 are particularly appreciated. 
Produced in sheets, rods and tubes, this material can be punched, 
drilled and sawed. 


May we 


Samples, complete technical data, and the services of our Engineer- 


dejwue you ? ing Staff are immediately available. 





Sales Offices: Atlanta, Boston, Chicago, Cincinnati, 
Cleveland, Dallas, Denver, Detroit, Kansas City, Los Angeles, 
Mexico City, Montreal, New Orleans, Phoenix, Portland, St. Louis, 


oa St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 


MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
IN PAPER, FABRIC, FIBRE GLASS, WOOD VENEER AND ASBESTOS BASE LAMINATES 
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Our Blue Ribbon Resistors were 
unique in their entirely new design 
and their advanced engineering when 
we introduced them in 1939. 


They still lead the field as the most ef- 
ficient: —their compactness, their 
toughness, and their remarkable per- 
formance offer you more than just 
higher wattage ratings for unit space 
required. 















—And in our other types of resistors 
and rheostats we also offer you impor- 
tant exclusive advantages. 


HARDWICK, HINDLE, INC. 
RHEOSTATS and RESISTORS 


DIVISION OF 


THE NATIONAL LOCK WASHER CO. 


ESTABLISHED 1886 


Newark 5, N. J., U.S. A. 
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STILL LEADING THE FIELD 








it to operate. 

With this type of protection and with a motor on 
locked rotor, almost 100 per cent of the heat to operate 
the protector is generated within the protector itsc!f by 
the current flowing through it. The heat at the pro- 
tector location conducted out from the motor windings 
does, however, play an important part under locked 
rotor conditions, as it regulates the length of time the 
protector will stay open. The hotter the protector joca- 
tion, the longer the protector will stay off. Or, in other 
words, the protector location helps to regulate the aver- 
age heating value under locked rotor. 

On the other hand, at minimum running overloads 
which will trip the protector only after long periods of 
operations, the protector mounting temperature is the 
primary operating factor. The heat generated in the 
protector becomes secondary and supplies only enough 
compensation to take care of varying operating con- 
ditions. 

It is quite fortunate for the users of aircraft motor 
protectors that one compensating resistance can be 
found that will provide protection under all operating 
conditions but, what is probably more important, under 
all conditions of operation, a protector can be applied 
which will allow the motor to operate up to its maximum 
safe temperature before the protector opens. 


OO L—<—_— 
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Chemical Fibers Find Use in Many 
Electrical Components 
(Continued from page 108) 


the fiber shows it to retain the structure of the cotton 
fiber, with an outside coating of cellulose acetate. 
Various degrees of acetylation may be applied and as the 
degree of acetylation is increased the moisture content 
of the fiber decreases. The resulting fiber has good in- 
sulating properties even under humid conditions, greater 
tensile strength and flexural strength than cellulose-ace- 
tate fibers. It should be remembered that the acety- 
lated cotton fiber is partly degraded and will not have 
the high mechanical strength of the cotton fiber. 

One application should be of particular interest to 
the electrical industry. Cotopa cloth could be used as 
a base for laminated synthetic resin sheets, such as 
laminated bakelite. Electrical properties of this ma- 
terial, after humidifying at 100 per cent relative humid- 
ity and 90 F, or soaking in water, are remarkably good. 
Cloth base, laminated bakelite takes up moisture due to 
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UNTREATED ZINC 
—No “life” in the finish 
—easily tarnished. 


CLEAR ANOZINC 


— it's got zip — stays 
clear and bright. 


YELLOW ANOZINC 


— for applications 
where a slightly irides- 
cent yellow is desired. 


BLACK ANOZINC 


—use it where you want 
a deep, lustrous black. 


Unretouch ed photo shows the slight effect of constant handling 
ever a period of 18 months on pieces treated in the Anozinc 


bath. Zinc plating identical on all pieces. 


When zinc plated parts are finished in a Clear Anozinc bath they keep CLEAR ANOZINC FOR DIE 
their sparkle and “zing”—as the photo above shows. It’s an inexpensive CAST OR STEEL PARTS 
anodic treatment that retains the appearance of new zinc plating—holds THAT CAN BE ZINC PLATED 
its lustre and attractive appearance—extends its resistance to corrosion 

and handling—immeasurably. 


So why use a quickly tarnished finish when this fast, simple procedure 
will keep your zinc plate dressed up—at low cost? Use the Clear Anozinc 
bath to produce a finish that’s an able pinch-hitter for chromium or 
cadmium—or wherever better appearance and a more durable zinc sur- 
face makes your products more serviceable. Write to the nearest office 
for further information, giving a brief outline of your application. 
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OTHER U. C. PRODUCTS AND PROCESSES TO SERVE YOU 


CHROMIUM PLATING for wear-resisting, oil- ulated to stand up under the most severe oper- 
retaining and other types of finishes. ating cycles. 


*rUNICHROME ALKALINE COPPER for smooth, lus- s,UNICHROME STOP-OFF LACQUERS AND COMPOUNDS 
trous copper plating in a non-cyanide bath. specially formulated to meet specific plating 


AUNICHROME STRIP for speedy removal of cop- Problems. 


per, chromium, zinc, etc., from steel and cast sUNICHROME CLEAR LACQUERS specially form- 
iron without etching the base. ulated to meet specific finishing requirements. 
SUNICHROME RACK COATINGS ‘specially form- Sr UCILON — a corrosion-resistant coating for pro- 
tecting surfaces against acids, alkalies, water, 


: 


trReg, U. 8, Pat. Off, gasoline and various corrosive chemicals, 
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““One Good Turn -or a Million” 


* Where previously “One Good Turn—or 
a Million” was the watchword of quality coil 
winding at James W. Doyle, Inc., it now car- 
ries on at the same location under the new 
corporate name: The GRAMER COMPANY. 
The same workers, the same engineers, the 
same sales administrative policies and prac- 
tices that you have come to rely on in the past 
will continue in full effect. 


Electrical Cc © i LS 
and TRANSFORMERS 


The new name, “GRACOIL,”’ 
on a coil or transformer offers 
you the complete assurance 
that you will receive: 1. Coils 
that are wound to the speci- 
fied number of uniform turns 
—2. from wire that is preci- LAYER WOUND 
sion-gauged to prevent varia- 
tions in resistance and over- 
all dimensions when fully 
wound—3. fully insulated— 
4. thoroughly impregnated— 
5. properly laminated when 
supplied as a complete trans- 
former—6. rigidly tested. 


Find out what GRACOIL 
can do for your product. Send LOW VOLTAGE 


your specifications for recom- TRANSFORMER 
mendations. Write today... 


GRAC OIL 


“One Good Turn-ora Million” 


FeGRAMER comrans 


Formerly James W. Doyle, Inc.) 
Electrical Coils and Transformers 


2734 N. PULASKI RD. - CHICAGO 39, ILL. 
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the exposed fibers at the ends of the cut sheets. Acet. 
ylated cotton-base laminated bakelite will not do this 
Table 3 shows properties of a laminated bakelite with 
cotopa paper base as compared to a standard laminated 
cotton-base bakelite. In some grades of laminated 
cotopa cloth-base bakelite the impact strength has 


proved superior. 


In the use of cellulose acetate, an important point to 
remember is that it will not corrode copper if the fiber 
is not coated with corrosive lubricants. Cellulose ace. 
tate finds important applications in oil transformers, 











DIELECTRIC STRENGTH, V.RM 
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PERCENTAGE STRETCH 





Effect of stretch on dielectric strength of tapes 
made of natural and synthetic materials 


cable wrappings and capacitors, due to this property. 
Cellulose (paper) will corrode copper by release of 
organic acids under influence of oil and moisture. For 


| some time acetate yarn has been used in place of silk and 


cotton to insulate wire for telephone applications. In 
addition, tapes made from cellulose acetate have been 
used for coil insulation and small motor insulation in 
certain applications. 

Ethyl Cellulose —Ethy] cellulose has been extruded 
into monofilaments, but little has been done commer- 
cially with the fiber or filament. It is a cellulose ether 
resulting from the reaction of wood pulp or cotton, 
alkali, and ethyl chloride. As in viscose rayon and 
cellulose acetate, the filaments can be formed by extrud- 
ing solutions of the resinous material through orifices 
of various sizes and shapes. Recently, manufacturing 
difficulties have been overcome in producing cellulose 
ethers in fibrous form and material of this type may 
become available. Again, in ethyl cellulose, the chemist 
has blocked off, on the molecule, potential paths of en- 
trance for moisture. Ethyl cellulose is thermoplastic, 
very tough, and its filaments have a high degree of 


| flexibility. It has the unique property of retaining its 


flexibility at temperatures well below zero C. Mono- 
filaments will absorb little moisture, having a moisture 
pick-up of only 1 to 2 per cent after immersion in water 
for 24 hours (at 25 C); so its dielectric properties are 
good. For continuous use, the fibers should not be 
applied at temperatures over 100-110 C. The retention 
of toughness and flexibility over a wide range of tem- 
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For the fifth consecutive time, the men and women of American Lava 3 ie 5 | M A es 


have earned the Army-Navy “E” Award “for continued excellence in TRADE MARK REG. U.S. PAT. OFFICE 
quantity and quality of essential war production.” All of us are very CERAMIC INSULATORS 
thankful that the necessary knowledge, experience and skill were available Fer Use in: 
at American Lava to maintain the high standard of quality of ALSIMAG Electronic Devices 


: ° : : . Electrical Circuits and 
products, while meeting production schedules that once seemed incredible. ‘aii, a 


Gas and Oil Heating 
Automotive Equipment 


A M & R I CA N LA VA COR P OR A Tl ON * Chattanooga 5, Tennessee Chemical Processes 


43RD YEAR OF CERAMIC LEADERSHIP 


ORIGINAL AWARD JULY 27, 1942 


SECOND AWARD FEB. 13, 1943 


THIRD AWARD SEPT. 25, 1943 


FOURTH AWARD MAY 27, 1944 
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‘CETRON 304 


In the Cetron CE-304 tube shown here, 
our engineers have reached a new high 
in concentrating super-efficiency in the 
smallest possible radius. 










CE-304 is a mercury vapor filled tube 
with a peak current rating of 125 am- 
peres and an average current rating of 
12.5 amperes DC. This high current thy- 
ratron-type tube is designed to be par- 
ticularly useful in welding control and 
motor control applications. 


CE-304 uses industrial type 4-pin base; 
is sturdily constructed. Patented fila- 
ment design gives exceptionally high out- 
put with minimum of cathode power. 

















GENEVA, ILL. 


















































Other important features include: 
| 1. Compensated. for ambient tempera- 
| ture changes from —40° to 110°F. 


} 2. Contact ratings up to 115V-10a AC. 














| 3. Hermetically sealed — not affected by 
| altitude, moisture or other climate changes 
} ... Explosion-proof. 








| 4. Octal radio base permits 
easy replacement. 








| 5. Compact, light, rugged, 
. inexpensive. 
6. Circuits available: SPST 
Normally Open; SPST Nor- 
‘mally Closed. 
WHAT'S YOUR PROBLEM? 
: for. — 
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AMPERITE CO. 


561 BROADWAY 
NEW YORK 12, N. Y. 
Canada: Atias Radio Corp., Ltd 

560 King St. W., Toronto 























Continental Electric Co. 












































Chicago: 903 Merchandise Mart New York: 265 W. 14th St. 
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perature, combined with good electrical insulating prop. 
erties, recommends its consideration. 

Table 4 shows some properties of cellulose cther 
fibrous materials, as compared to cellulose acetate rayon, 
and viscose rayon. 





SYNTHETIC CHEMICAL FIBERS 


Materials discussed under this head have their sources 
in basic raw materials. 

Nylon.—The expression “produced from coal, water 
and air” as a description for the raw material used to 
produce a plastic is not very specific since thousands of 
components can be produced from coal, water and air 
when the chemist breaks down their component parts 
and recombines them with great care. Nylon is one of 
the newer plastics produced from “coal, water and air.” 
Actually it is manufactured from phenols (coal-tar 
derivative), ammonia, and plasticizers, through an intri- 





TABLE 4. PHYSICAL PROPERTIES OF ETHYL CELLU. 
LOSE, CELLULOSE ACETATE RAYON AND 
VISCOSE RAYON FILAMENTS 








All Tests at 60 per cent relative humidity and 21 C 


Cellulose High- 
Ethyl acetate | Viscose |tenacity 
cellulose rayon rayon | viscose 






Denier 


Filament count 





Dry tensile strength, 


gms./denier 


Dry elongation, % 


Wet tensile strength, 
gms./denier 


Wet elongation, % 


Moisture absorption, 
%, at 60% R.H. 0.5-1.0 3-5 





cate chemical process. Nylon is a generic name for a 
class of materials comprising synthetic fiber-forming 
polymeric amides having a protein-like chemical struc- 
ture. We are now in the purely synthetic class of ma- 
terials, so the polymeric amides may be modified to in- 
corporate any of a variety of properties. By extrusion 
from chemical solutions, continuous monofilament and 
multifilament yarns are produced. After the filaments 
come from the extruding machine, the long-chain mole- 
cules may be elongated by stretching to take on an 
oriented parallel arrangement in the fiber. The fiber 
acquires enormous strength from this process. In this 
manner tensile strengths in nylon fibers approach those 
of mild, drawn steel, of the order of 60,000 Ib. per sq. 
in. (at 20-30 per cent relative humidity). Nylon fila- 
ments when dry are stronger than any other man-made 
fiber. Wet nylon loses approximately 12 per cent of its 
strength, whereas wet silk loses approximately 25 per 
cent and wet viscose rayon 30 per cent or more. Nylon 
fibers have high resistance to abrasion and great tough- 
ness with good elastic recovery. However, the electrical 
properties of the material go down with increased 
humidity, showing poor moisture resistance. Power 
factor measured at 1000 cycles and zero relative humid- 
ity is 2.7 per cent; measured at 50 per cent relative 
humidity it is 12 per cent. The percentage moisture 
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... that began 17 years ago! 


One of the two Philadelphia Electric substations built 
in 1928 using Monel bolts on outdoor switching equip- 
ment. After 17 years’ service—in all kinds of weather 
—every Monel bolt is still on the job. 


NICKEL dM ALLOYS 


MONEL » “‘K’? MONEL © ‘‘S’’ MONEL © “‘R’’ MONEL © ‘KR’ MONEL ¢ INCONEL © “‘Z’’ NICKEL © NICKEL © Sheet... Strip...Rod... Tubing... Wire... Castings... Welding Rods (Gas & Electric) 
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F it was 1928. 


Engineers of the Philadelphia Electric Company were 
looking for bolts. 


Not just any bolts—but failure-free bolts to be used 
on switching equipment in two new substations. 

Once fully tightened, these bolts would be serving at 
tensile stresses close to the elastic limit of the metal. So 
they had to be strong...and ductile enough to withstand 
repeated expansion and contraction through summer heat 
and winter cold. 


Then, because the stations were outdoors, the metal 
had to resist atmospheric corrosion. Any pitting, scaling 
or embrittlement would have seriously reduced original 


strength, 


It was these severe service conditions that had caused 
rusting of the iron bolts and breaking of the non-ferrous 
bolts previously used. 

This time, the engineers tried Monel. It was one metal 
offering the necessary combination of strength, ductility 
and corrosion resistance. 

Monel convincingly passed the test. Still it goes on. For, 
not one of the Monel bolts installed in the switching 
equipment at the two stations has yet failed. 

Monel is just one of eight INCO Nickel Alloys ready to help you 
lick tough conditions. You may not be interested in bolts. But 
perhaps you do need metals resistant to corrosion... oxidation... 
high temperatures... mechanical stresses. 

If you do, look to the INCO Nickel Alloys. One or more of them 
may supply the “special” combination of characteristics you need. 


“Tremendous Trifles” discusses the INCO Nickel Alloys in detail. 
Send for your copy. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK 5, N.Y. 
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e The Industrial Condenser 








Corporation manufactures 








acomplete line of Oil-filled, 











Electrolytic, Wax and Spe- 


(Illustrated above)... 
inches high, weight 175 
pounds, built by Indus- 
trial Condenser Corpo- 
ration to meet Navy 
specifications. Oil-filled, 
oil impregnated. Built 
for 24 hour continuous 
operation and total sub- 
mersion in salt water. 











cial Mica Capacitors for 











allindustrial,communica- 














tions and signalling ap- 
plications up to 250,000 
volts working. Complete 




















laboratory and engineer- 


ing facilities available 


for solution and design 
of capacitor problems 


for special applications. 





























AND ELECTROLYTIC CAPACITORS 


INDUSTRIAL 
CONDENSER 
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absorption i in 24 hours at 100 per cent relative hu:nidity 
is 7.6 which is equivalent to that of cellulose acetate 
fibers. The designer should keep i in mind that the elec. 
trical properties are not superior to those of many other 
fibers and are inferior to many synthetic ones, but its 
mechanical properties are excellent. Nylon filaments 
have been used as copper wire insulation and have re- 
ceived development application in flat-tape form. \\ here 
extreme toughness is desired, nylon fabrics (when avail- 
able) might have interesting applications. 

An advantage of nylon is that, although thermop]istic, 
some varieties will not soften until they reach a tem- 
perature of about 265 C. It could probably be used 
for high-temperature insulation applications in the range 
of 150-200 C. Table 5 presents the properties of one 
variety of nylon oriented filaments. 

Vinyon.—Vinyon is the trade name for another of the 
new synthetic fibers. Vinyon fibers, yarn or monofila- 
ment, are composed of a thermoplastic resin, namely, 
a copolymer of vinyl chloride and vinyl acetate. This 
fiber has rubber-like characteristics. The material is 


TABLE 5. GENERAL PROPERTIES OF ORIENTED 
NYLON FILAMENTS 










Specific gravity 





Moisture absorption— 
% by weight, in 24 hours 
at 50% R.H. 2.6 
at 100% R.H. 7.6 


Effect of age Lite None 








Tensile strength—psi—21 mil-filament 


at 0% RH. 58,500 
at 100% R.H. 


Elongation % 
at 0% R.H. 
at 100% R.H. 40 
Softening temp., C. 
Specific Heat—Cal./°C/gm. 


Dielectric strength, volts per mil 





at 50% R.H. 

Power factor, 
108 cycle, at 0% R.H. .022 
108 cycle, at 0% R.H. .027 
at 50% R.H. 117 





extruded by machine from a chemical solution and pro- 
duced in the form of continuous filament or staple fiber 
with a solid rod structure. 

A temperature of 75 C is about the maximum at which 
vinyon can be used. Above 65 C shrinkage of the yarn 
starts ; at 75 C about 12 per cent shrinkage has occurred. 
At 80 C the fibers develop tackiness and the threads 
will adhere to each other. Vinyon fibers are very 
resistant to many acids, alkalis and chemicals, and 
highly water-repellent, even to salt solutions. The fibers 
have the additional interesting properties of being re- 
sistant to bacteria and fungi growths. This latter prop- 
erty is true of all the class of truly synthetic fibers— 
a point of interest for application in tropical climates. 
Vinyon fibers have the further excellent property of re- 
taining the same tensile strength in wet and dry states. 
In applying this material, it should be remembered that 
the filaments are truly elastic, this property being com- 
parable with the elasticity of silk. 

The yarn is non-conducting and is an excellent dielec- 
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THE MOTOR s., MANY APPLICATIONS 


ALL-PURPOSE MOTOR 


This post-war engineered BALDOR Motor will 
simplify your Designing, Purchasing, Production 
and Inventory. Check its many features: 

1. Totally enclosed. 

2. Drip-proof; splash-proof; grit-proof; lint-proof. 
3. Horizontal, vertical and side wall mounting. 

4. Removable base. 

5. End plates interchangeable for face mounting. 

6. Standard NEMA dimensions. 

BALDOR ELECTRIC COMPANY, St. Louis 10, Mo. 


Blve lines indicate air travel over ENTIRE EXTERIOR District Offices in Principal Cities 
of Baldor Streamcooled Motor. 


MARCH 1945 






































IN STO 


Ryerson isa convenient 
over ten thousand dif 
shapes and sizes of steele 
for immediate shipment. | 
E nearest Ryerson plant: Chi 
| -waukee, Detroit, St. Louis, 















































Too Complicated? 
Not For COLONIAL 


It is interesting to go through Colonial factories 
and see the great variety of porcelain shapes being 
made. You wonder how these pieces, many of them 
quite complicated, could have been made to such exact 
specifications and with such uniformity. 


Colonial engineers, molders and other craftsmen 
plus modern equipment provide the answer. They pro- 
vide the reasons, too, why Colonial has long been a 
leading supplier of porcelain to the 


(eEEe electrical industry. 
olonia ‘ 
The Colonial Insulator Co. 


PORCELAIN 937 Grant St., Akron, Ohio 
MADE TO ORDER Chicago Office: 2753 W. North Ave. 





























































































tric. Its water absorption is very low, of the order of 
0.1 to 0.5 per cent in 24 hours, immersed, at room tem. 
perature. Table 6 attached gives some properties of 
vinyon fibers, compared with nylon and silk. 

Saran is the trade name for a new group of thermo. 
plastic monofilament yarns made from petroleum and 
brine. The most promising of these materials is a 
co-polymer of vinyl chloride and vinylidene chloride, 
This product can be polymerized to form long, straicht- 
chain polymers, crystalline in structure. The resins may 
be produced from a flexible, moderately soft material 
melting at 70 C to a hard, tough, thermoplastic, soften- 
ing at approximately 177 C. By means of extrusion 
long, continuous monofilaments are formed. By the 
same method used with nylon, the crystalline filaments 
may be given extreme strength by orienting through 
stretching. The filaments may be heat-treated either 
during orientation or after, which modifies the degree 
of crystallization of the molecules. Saran monofila- 





TABLE 6. PHYSICAL PROPERTIES OF 
VINYON, NYLON AND SILK 





All tests at 60% R.H. and 21°C., except 
dielectric breakdown. 





Vinyon 
filaments 


Nylon Silk 
filaments | fibers 












Dry tensile strength 








(gms.) denier 3.4 4.0-5.0 
Dry elongation, % 18.6 15-25 
Wet tensile strength 

(gms.) denier 3.4 











Denier 40 








Number of filaments 


Moisture absorption, % 
at 60% R.Hi 


Dielectric breakdown 
volts per mil at 18% R.H. 





ments are tough, have high tensile strength, are abrasion- 

resistant, and are resistant to water, acids, alkalies, and 
many organic solvents. Tensile strengths on the mono- 
filaments will run as high as 60,000 Ib. per sq. in. The 
electrical properties of saran are good. Table 7 lists 
some physical and electrical values of several varieties 
of saran. It'should be noted that the water absorption 
of the material is very low. Using A. S. T. M. test 
D-470-41, the absorption of water in 24 hours, with 
total immersion, is 0.1 per cent. 

At present, filaments as small as .007 in. in diameter 
may be secured. These materials have a great deal of 
adaptability. However, in possible application, it should 
be remembered that the material is thermoplastic and 
should not be subjected to operating temperatures above 
95 C. The oriented filaments retain more than 50 per 
cent of the room-temperature strength at 100 C but 
they tend to shrink at temperatures of 75 C or above. 

Polyethylene—A newcomer to the family of plastics 
and of synthetic fibers is polyethylene, a product of the 
polymerization of ethylene (a gas). The material is 
thermoplastic and may be tailor-made to attain desired 
characteristics. Polyethylene is tough, flexible, has low 
water absorption and excellent electrical properties. 

Polyethylene is similar to nylon in that it has a crys- 
talline structure and can be oriented by cold-drawing. 
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“BOUND BROOK" ACHIEVEMENTS IN 


owder Metallurgy 


Bring Advantages Found In No Other Class of Bearing 


OIL-RETAINING POROUS BRONZE and SINTERED IRON BEARINGS and PARTS 
of various alloys are described in these Bulletins and Size List. Copies sent on request. 
Hundreds of sizes in standard shapes for IMMEDIATE SHIPMENT. Write for Stock List. 


For Better Machines and Appliances—ask your designing engineer how our Lubricant-Retaining Bearings and 
Parts will improve operation, lower installation and maintenance costs and put an end to lubrication failure 


BOUND BROOK OIL-LESS BEARING COMPANY 


(Established 1883)Manufacturersof COMPO Oil-Retaining Porous Bronze Bearings 

POWDIRON Sintered Iron Bearings and Parts * BOUND BROOK Graphited Bronze Bearings 

NIGRUM Impregnated Hard Wood Bearings*PlainBronzeBearings*BronzeCastings 
Consultants and Manufacturers of Metal Powder Parts Since 1923 


Main Office: Bound Brook, N. J. © 1255 Book Bldgq., Detroit 26, Mich. © 1901 Santa Fe Ave., Los Angeles 21, Cal. 
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This results in a considerable increase in tensile stre: gth, 
A feature of the material is low weight, having a specific 
gravity of 0.92-0.93 at 20 C which is lower than that 
of many other plastics. Polyethylene is used as a cov- 
ering for electrical wire and cables and has stood up 
well in the field. Filaments of large diameter have been 
extruded and experimental work is in progress with 
multifilaments. The material is thermoplastic and is 
restricted to use at temperatures below 100 C. Its de- 
velopment bears watching. 


CONCLUSIONS 





Such are some of the principal properties of a few 
chemical fibers. In general, synthetic fibers could be 
used in fabric form or tape form for coil insulation, 
ground and turn insulation, and binding together groups 


TABLE 7. PHYSICAL PROPERTIES OF SARAN 
FILAMENTS 





Specific gravity 1.6-1.75 


Tensile strength, pai Up to 60,000 
Flexural strength, psi oe 15,000 to 17,000 
Elongation, % 10 to 40 
Resistance to heat, (continuous), F 160°-200° 
Softening point, F 210°-325° 
Water absorption, %, in 24 hours, 


immersed 0.1 






Breakdown, 60 cycle, (short time), 
volts per mil 500-2500 


Power factor 
60 Cycles .03-.08 
106 Cycles .03-.05 








of insulated conductors. Large quantities of fabric are 
are intended particularly for capochermeter requirements. May used in the form of varnished “mr Coils for — 
also be used in banks or groups, suitably housed, in attaining generators, transformers and relays require large 
high total capacitance. amounts of fabric and wrappers. ee ee 
Synthetic fiber yarns could find application in insu- 
lating copper wire, telephone and switchboard cords, 
and telephone cables. Submarine cables require special 
insulation where synthetic fiber fabrics might be used. 


@ These Aerovox Types RF and RK Hyvol (oil-filled) capacitors 


Type RF terminals in cover; Type RK, on side. Riveted ter- 
minal assembly with insulated bushing is standard construc- 
tion. Hermetically sealed but not immersion-proof. However, if 
immersion-proof units are required, the Aerovox “double rubber 






















bakelite”’ terminal insulator assembly can be supplied. Mount- Fabrics, papers, chopped floc prepared from the 
ing means can be designed and made to individual specifica- fibers discussed herein may be and have been used a 
tions. Ratings of 165 to 880 v. A.C. Capacitance values of .1 some cases as filler and reinforcing material for lami- 
to 50 mfd., depending on voltage. nated plastics. Resins such as phenol-aldehydes, mela- 

mine aldehydes and urea-aldehydes may be combined 
© Submit Your Requirements . . . with the fibers. The synthetic fibers appear to offer 


i ise i i a res for 
if your problem has to do with capacitance, send it to ar + ho ene in laminated m nufacture 
us for engineering collaboration, specifications, quotations. Th PP 1 ; 1 aieabaal d th 1 J 
Literature on request. The superior € ectrical, mechanica and thermal prop 
erties in varying degrees of many chemical fibers, com- 
bined with uniformly good moisture resistance, recom- 


re OLLOD.4 mend their consideration. 
iF Aa In the use of plastics, the design engineer should 


remember that no one material will fit in all places in a 
design and that one particular application may require 
several plastic materials. Many plastics can be tailor- 
made to fit a design; certain modifications can be made 
INDIVIDUALLY in the resinoid molecule to bring about desirable prop- 
TESTED erties, and subordinate unnecessary properties. Plastics 

: have weak as well as good points, and a choice must be 

made with all requirements of the application in mind. 
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 That’s a Manufacturing Policy for 


SUNLIGHT MOTORS 


There is no short-cut to producing a quality electric motor. Every part and 
every unit must represent full measure in the quantity and quality of ma- 
terials used—full measure in care and workmanship. There can be no 
skimping anywhere. 


In the past 28 years, more than 8,000,000 Sunlight electric motors have 
been built—and into every motor has gone extra protection to safeguard 
its performance and give it longer wear-life. Sunlight motors, for instance, 
deliver up to three times their rated capacity, to give extra power during 
starting periods. Full-gauge copper wire is used, with extra-heavy coatings 
to provide better insulation on all windings. Bearings are diamond-bored, 
and journals are self-oiling, of cast bronze. These and dozens of other 
features account for the tremendous acceptance of Sunlight-powered ap- 
pliances everywhere. Manufacturers and dealers know they can depend 
on Sunlight motors for full measure plus. 


Packard Electric Division, General Motors Corporation, Warren, Ohio 
Dependable Appliance Motors for Twenty-Eight Years 
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SUNLIGHT MOTORS 
FOR: 

AIR COMPRESSORS 
WASHING MACHINES 
POWER-DRIVEN BENCH TOOLS 

IRONERS ® 
MILK SEPARATORS 
MILKING MACHINES 
FURNACE BLOWERS 
STOKERS 
OIL BURNERS 
WATER PUMPS 
REFRIGERATORS 
VENTILATORS 
AND MANY 
OTHER APPLICATIONS 


KEEP BUYING 
WAR BONDS 





































@ In Chicago Automatic 
Rivet Setters from 1 to 4 
tubular or split rivets are 
fed, inserted and clinched 
in a fraction of a second 
with each operating pedal 
release. Adjustment on 
some models permits hand- 
ling different sizes of rivets, 
Riveting machine also 
adaptable for eyelets, grom. 
mets or drive screws. 



























Your output may be increased and 
cost reduced if you investigate. Send 
sample assembly and blue print. 


CHICAGO RIVET & MACHINE co. 


9609 W. Jackson Blvd., Bellwood, Ill. ‘cuicaco susurs 
Tubular and Split Rivets In All Rivet Metals 





HEN product perfor- 
‘mance calls for the 
emphasis of some particular 
characteristic in the insulation 
material, special formula 
LAVITE may well be your 
answer. 


LAVITE SI-5 Steatite Cera- 
mic body, for example, offers 
a power factor of only 0.446 
at 1 me. Dielectric constant 
at the same frequency mea- 
sured 6.42. Compressive 
strength tested 96,000 Ibs. per 
sq. in, 

Data on other important 
properties and characteristics 
of this versatile insulation. as 
well as test samples, gladly 
sent on request. 













































































FREE Fastening Analysis 

















Small Synchronous Timing Motors 


Can Assist Automatic Operation 
(Continued from page 111) 


oo 


used, its ultimate failure will be hastened by any in- 
creases in temperature and the designer should be 
careful to keep the ambient temperature as low as pos- 
sible. Thousands of motors are used in furnace con- 
trols and industrial heating devices and the motor 
should be located as far as possible away from the hot 
zones. Many motors are used in outdoor applications, 
A black box in a sunny location will get too hot to 
touch whereas an aluminum-colored box in the same 
location will be many degrees cooler. 

In many applications motors may be used in very 
dirty, corrosive or damp atmospheres and the designer 
should try to protect the motor against such conditions 
by remote mounting or suitable protection. Some manu- 


A timing motor which repeats a cycle of 

operations, the time intervals and the opera- 

tions being determined by the form of the 

cam. Precision snap switches open and close 
the controlled circuits. 


facturers are prepared to supply hermetically-sealed 
timing units with metal-glass leads for the various 
electrical connections. If atmospheric conditions are 
extremely bad, the designer should investigate this 
possibility. 

One of the most prominent wartime growths in tim- 
ing motor requirements has been for motors to supply 
so called “time-delay periods.” Power tubes used in 
radio, radar and various electronic devices require the 
filaments to be heated for a short time before the plate 
voltage is applied. This time-delay period require- 
ment may vary from a few seconds to a few minutes 
depending upon the type of tube and also upon the 
particular tube manufacturer. 

The time-delay period may be secured in different 
ways but one of the best is by means of the so-called 
“shift” motor supplied by one of the synchronous tim- 
ing-motor manufacturers. The shift motor is so de- 
signed that when the motor is energized the rotor is 
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Increased production facilities 
make possible. early delivery on 
additional orders for the follow- 
ing insulations — which continue 
to be essential to the war effort. 


VARNISHED CAMBRIC AND 
TAPE 


VARNISHED FIBERGLAS 


ALTERNATES FOR VARNISHED 
SILK 


VARNISHED PAPERS 
SLOT INSULATIONS 
INSULATING PUNCHINGS 


VARNISHED TUBINGS AND 
SATURATED SLEEVINGS 


EXTRUDED PLASTIC TUBINGS 
WIRE MARKERS 

FIBRON PLASTIC TAPES 
INSULATING VARNISHES 


For information, write Department 56 


IRVINGTON VARNISH & INSULATOR 


IRVINGTON 11, NEW JERSEY 
PLANTS IN IRVINGTON, NEW JERSEY AND HAMII 
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SPEED ORDERS YOUR WAY! 


The amazing ability of the George K. Gar- 
rett Company to turn out MILLIONS of 
Washers every day assures orders on time, 
every time! 























We manufacture, in our own plant, “CON- 
TROLLED TENSION” Spring Lock Wash- 
ers and Flat Washers for every need of war 
and industry. 




















Our entire set-up — from research and 
testing laboratories, to precision machines 
and scientific heat-treating — is geared 
for accuracy, speed and mass production. 
That’s why we can build “CONTROLLED 
TENSION” into every Diamond G Spring 
Lock Washer—Standard or Special—and 
still DELIVER YOUR ORDER ON TIME, 
or ahead of schedule. 















































Play safe with your production! Specify 
Diamond G’s, the QUALITY Washer for 


top Performance and Service. 























GEORGE K. GARRETT CO., INC. 
1421 CHESTNUT ST., PHILADELPHIA 2, PA 



















DIAMOND <> PRODUCTS 











pulled intO mesh with the gear train and drives aiead 
accordingly to the point where a switch is operated and 
a relay energized. When the motor is de-energizeq 
the rotor drops out of mesh with the gear train and 
thus, by means of a comparatively weak spring, the 
output shaft can be brought back to the starting point 
ready for the next time-delay period. 

This article has been written with two chief thoughts 
in mind. The first is to point out to the design engineer 
that the automatic era is just ahead and if he is engaged 
in engineering a product that lends itself to automatic 
operation the time is not far distant when he will be 
faced with such a demand and he should begin now to 
prepare for such a requirement. 

The second point in mind is to highlight some of the 
main factors to be considered in the use of timing 
motors. They should be engineered into the product 
and the points covered are the general considerations 
that apply to all applications. For specialized problems 
the motor manufacturer is prepared to supply engineer 
ing assistance that is based upon experience and he 
should be consulted accordingly. But do not expect 
trouble-free timing-motor service if the motor is literall) 
thrown into the product and expected always to do a 
good job. 


Engineer Noise Out of 
Ventilating Equipment 
(Continued from page 95) 


the belts, due to improper tension adjustment, static o1 
other causes. 

The silent V-belt drive, on the whole, is one of the 
most satisfactory means of connecting motor and fan 
or blower where direct-connection is not feasible and 
this type of drive is extensively used. Several makes 
of V-belt drives are available but all work on the same 
principle. The belts are made in accurately machine: 
molds, to secure exactness in width and angularity o/ 
the sides while the sheaves, or pulleys, are shaped wit! 
care to the exact angle which will permit the belt to 
enter the grooves and seat perfectly. When the belts 
bend over the sheaves, they have a tendency to expan! 
or bulge, exerting pressure between the belt and its 
groove. This action results in a high coefficient of 
friction and provides a drive which is not only positive 
but extremely quiet. Due to tendency of the belts to 
“grab” their sheaves, V-belts may be used on ver) 
short centers which makes them acceptable when the 
motor is built into, or mounted on, the fan housing. 

Due to the present wartime restrictions, the use of 
pure or natural rubber is usually prohibitive and for 
some of the applications here recommended use will have 
to be made of the various substitute materials some of 
which may, in certain respects, be equal to or better 
than the natural rubber. Some of the present da) 
synthetic rubbers are employed with a full degree of 
success. Many of the synthetics have a higher degree 
of resistance to oils, temperatures and chemicals than has 
the natural product. 

Cork, in the absence of rubber and often in prefer 
ence, is largely emploved as a sound-isolating and 
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Intricate machined or cast parts are being discarded, more and 





more, to be replaced by built-up structures joined by brazing. This 
z is particularly true with the increasing adoption of Phos-Copper 
be for brazing copper, brass and bronze. 
int With this unusual alloy, tests and actual operations have shown 
brazed joints stronger than the parent metal... corrosion re- 
ts sistance equaling the parent metal. .. electrical conductivity 98% 
er : , 
we as great. Its low free-flowing temperature has saved time as well | 
ic as permitted the brazing of lighter sections. Further, pese are the 
be reasons why Phos-Copper is-reptacing tin and silver-base solders. 
to __-Phos-Copper brazing may be done in any of five ways- | 
incandescent carbon, dipping and electronic heat, and i 
. It is furnished in rod, strip and special shapes. 





For further information on Phos-Copper, ask your Westi 
Strength of this joint is indicated by representative for book B-3201. Or request it*from Westi 


test section where parent metal failed : . D 
ies Genk Gilets tat: Connell Sobek lahent. Electric & Manufacturing Company, P.O. Box 868, Pittsburgh 
30, Pennsylvania. J-90555 
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iTS MANY ADVANTAGES MAKE MANY USES FOR THE 


VERSATILE 


TW KNURLED POINT 
HOLLOW SET SCREW 


Innumerable applications for the ‘‘Unbrako” Self-Locker exist in 
the field of radio, electronics and fine instruments. Among its 
valuable features are: 


KNURLING — The unique and patented feature of knurling the point 
makes it a Self-Locker — vibration positively will not shake it loose. 


STRENGTH — Heat-treated by a 











Reg. U.S. Pat. OF. 
































special 














method, the “Unbrako” is unbelievably 
strong. 
And the “Unbrako” Knurl Pointed Self- 








Locker can be used over and over — almost 
indefinitely. 











Now made in sizes so small you can hardly 
see them — yet perfect in every detail. To 
be more exact: From #0 to 1” diameter. 
All commercial lengths. 


Where the Knurled Point “Unbrako” cannot 
be used, our Knurled Thread ‘‘Unbrako” — 
also a Self-Locker regardless of the style 
of point — does the trick. 






































Pat’d & Pat. Pend. 
Knurling of Socket 








Send for the “Unbrako” 
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Solderless Terminal Lugs and Connectors 
THIRD AND VINE STS. CINCINNATI 2, OHIO 















vibration-deadening material. Cork sheets, as well as 
felt sheets, are easily shaped and are invaluable as q 
form of low-cost sheet insulation for placing under 
motor and fan bases or for isolating controller cases 
from the frames of the devices to which they are applied. 

Spring mountings, especially in the smaller drives, 
often prove very satisfactory as a means of sound- 
deadening. Such mountings may be in the form of a 
complete motor-carrying base of flexible steel or the 
objective may be accomplished by the use of a rubber 
ring inserted in each bearing housing so that the motor 
shaft rides on rubber-supported bearings. 

Essential to the quiet operation of motor-driven ven- 
tilating apparatus is that the switches and other forms 
of motor control be subjected to design and engineer- 


VENTILATING DEVICES REQUIRING QUIET-OPERA- 
TION MOTORS AND FANS 


Air-flow heaters Hair dryers 





Attic exhaust blowers Hospital ventilators 


Air conditioning equipment Kitchen fans 





Air washers Oil burners 


Bedroom fans Operating room fans 





Deodorizers Ozonators 


Desk fans 


Range ventilators 





Domestic refrigerators 


Room ventilators 








Space heaters Unit heaters 





ing scrutiny. One potential source of annoyance is the 
snapping on or off of the motor-starting switch. In 
such a case the use of mercury switches is recommended 
as their operation is practically silent. The location 
of the switch outside of the room in which silent 
operation is to be maintained will be effective but it has 
the disadvantage of breaking up the integration of ele- 
ments which is desirable with built-in equipment. 

Automatic magnetic switches are often a source of 
annoyance due, not only to the noise of their contacts, 
but to magnetic hum in alternating-current apparatus 
and the rattle of any loose components in the magnetic 
circuit, such as an armature, 

Automatic switches of the mercury type are also ob- 
tainable but, in most of the larger applications, the 
ordinary magnetic switch is employed. When these 
cause annoyance, due to vibration of the contacts, a 
latched-in type of contact should be used. Here the 
armature is automatically locked in closed position. 

As a further precaution against noises arising from 
the starter or controller, the panel carrying the switch- 
ing mechanism should be mounted on a sheet of rubber 
or felt or upon a glass fiber blanket, separating it from 
the controller casing. The casing itself which carries 
the control mechanism should also be mounted on some 
similar sound-isolating material. 


AMPLIFIED NOISES 


Another form of annoyance that may be encountered 


in built-in ventilating apparatus is that of amplification. 
As an illustration of an extreme case, suppose a direct- 
driven fan is mounted on the surface of a box structure 
The fan and the motor alone may operate quietly 
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" PERFORMANCE BEYOND THE CALL OF DUTY 
—ASSURED BY RIGID QUALITY CONTROLS! 
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enough to satisfy all requirements if they are placed 
on some solid or resilient material but, as soon as they 
are operated on the box structure, noise will arise duc 
to amplification of the vibrations within the box struc- 
ture which acts as a sounding board. This is of course 
an extreme case and such amplification is easily guarded 
against. In other cases, however, the annoyance js 
far more subtle and difficult to correct. The remedy 
is to mount the apparatus on some resilient materia| 


CAUSES OF NOISE IN VENTILATING EQUIPMENT 
AND THEIR REMEDIES 





Cause Remedy 


Capacitor motors 





Careful design of rotor ‘slots 











Motors Distribution of magnetic densities 





Skewed rotor slots 


‘Special shape of fan blades 


Canvas connection, fan to outlet pipe 





Direct connection, fan and appliance 


Connections Direct coupling, fan and motor shafts 





Fan mounted on motor shaft 
V-belts 
Bearings carried on rubber rings 


Isolating wall mountings 


- Resilient cradles 
Mountings icicle dicentric 
Rubber, cork or other resilient material 
Springs 


Sound-isolating bases 








THrouGH experience and ex- 
periment, Raymond engineers 

have proved the value of many 

spring materials for special pur- 

poses. This knowledge, applied to 
your individual requirement, may 
result in better performance, in- 
creased range of service, greater 
resistance to atmospheric changes 
and corrosion—all of which means 
that it pays to design around 
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which will isolate it from the machine frame. For this 
purpose use may be made of rubber, cork, felt, glass 
fiber blankets, or other similar material. In so in- 
sulating the device, care must be taken to see that the 
bolts or screws by which the apparatus is attached to 
the appliance are insulated by rubber sleeves and wash- 
ers; otherwise vibrations will be transmitted through 
the bolts to the machine frame by which they will be 
amplified. Annoyance is often caused by transmission 
through floor beams on which the apparatus is placed 
to the walls of the room by which they are amplified. 

One can easily suppose that household, commercial 
and industrial ventilation is going to expand many fold 
in the immediate postwar era and we can be sure that 
the emphasis will be very much upon the quiet operation 
of ventilating products of all kinds. Sales leadership will 
depend among other things upon the factor of quietness 
having been successfully engineered into the postwar 
designs. 


Die Castings Have Possibilities 
and Limitations 
(Continued from page 128) 





dustry so drawings will not have to be different for 
each die caster. We have eight different sources of 
supply for die castings and no two are alike in specifi- 
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BLACK HAND OF 


LUMARITH C.A. (cellulose ace- 
tate) insulation is effective pro- 
tection against electro-chemical corro- 
sion, the greatest cause of electrical 
failure. It is another example of how 
synthetic materials can frequently do 
a better job than natural materials, be- 
cause they can be created from the 
start to meet definite objectives. 
Lumarith C.A. is not subject to the 
built-in hazard of organic decomposi- 
tion. It resists moisture and contains 
no substances which combine with 
moisture to form free acids. Applica- 
tions involving fine wire, humidity 
and direct current are particularly well 


CORROSION 


served by Lumarith C.A. insulation. 

Lumarith C.A. films’ and foils’ high 
dielectric strength (2800-3300 
volts/mil.) and high softening point 
(146-177°C. depending on formula- 
tion) recommend them for many types 
of coil insulation. Available also in 
sheets, rods, tubing, and molding ma- 
terials. Films and foils are furnished 
plain or with special mat finish that's 
easy to see and slip resistant. Write for 
the reference booklet ‘Lumarith for 
the Electrical Industry.” Celanese 
Plastics Corporation, a division of 
Celanese Corporation of America, 180 
Madison Avenue, New York 16, N. Y. 


A Clbanese Plasiic 


*Reg. U. S. Pat. Off. 
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PERFORM WITH 
THE HELP OF 
CANNON 
CONNECTORS 


At the world-famous Griffith Observatory the 


scientific exhibits—working models of Nature's | 
wonders—operate electrically and electronically | 
through circuits connected by Cannon Connectors. | 

Such is their dependability that G. W. Bunton, | 
chief technician of the observatory states: ‘‘Since their | 


installation in 1935, no Cannon Connector has been re- 


sponsible for a circuit failure.”’ 


One of the switchboard control panels of the Griffith Observatery dem- | 
onstration system. Not only are Cannon Connectors used throughout | 


this system but the panels themselves were designed and built by Cannon. 


If this use of Cannon-made equipment interests you, write forthe Cannon | 
Laboratory and Switchboard Bulletin. | 
Address Department A-118, Cannon | 


Electric Development Company, 3209 


Humboldt St., Los Angeles 31, Calif. 


CANNON 
ELECTRIC 


Cannon Electric Development Co. 
Los Angeles 31, Calif. 


Canadian Factory and Engineer- 
Ing Office : | 
Cannon Electric Co., Ltd., Toronto 


Representatives in Principa! Cities—Consult 
Your Loca ITelephone Book 





cations and terminology. We have read with inieregt 
some very good articles in trade journals and it !ooks 
as though eventually a more uniform understanding 
will be possible between the users and suppliers of die 
castings. It is our sincere hope that this will soon 
take place. 

If necessary, we feel that product designers with few 
exceptions will be more than willing to change the 
design of the parts of their product that are die cast, 
to help bring about improvements previously outlined, 
provided of course that the changes are within reason 
and do not affect the product from a functional stand- 
point. This article is not meant to imply criticism of 
die casters or their products, for they have done a 
mighty fine job. Rather, it is intended as a word of 
encouragement to them to continue their good work 
and not to rest on their oars. 


Characteristics of Alloys for 
Heating and Resistances 
(Continued from page 118) 


to cool slowly in the furnace until both are at room 
temperature, the quenched specimen will have a 100 per 
cent resistivity while that of the one which was slowly 
cooled will have a resistivity of about 105 per cent. 
Yet, when both are again heated to 1700 F, their com- 
mon resistivity will be 109 per cent as before. 

Fig. 1 shows how the increase in resistivity of one 
widely used nickel-chromium alloy changes with tem- 
perature. It is recommended that those planning to 
produce standard heating elements in large quantities 
run a test to determine the hot and cold resistance for 
the particular size of material used. The alloy Ni 35 
per cent; Cr 18.5 per cent; Fe 46.5 per cent is not thus 
affected. 

The effect of adding iron to nickel-chromium is illus- 
trated in Fig. 2, these being principal alloys used in 
electric heating. 


TEMPERATURE COEFFICIENTS 
OF RESISTANCE 


The alloy Ni 80 per cent; Cr 20 per cent may have 
a number of temperature coefficients of resistance— 
positive, negative, and zero—over its recommended 
operating temperature range. 

Coefficients of resistance at a single temperature are 
expressed in terms of 

dR 
a=——, (1) 
R dT 
wherein dR/dT is the temperature rate of change in 
the resistance R at a given temperature. It follows that 
when dR/dT is a constant quantity over a considerable 
temperature interval, as in copper where it is called the 
resistivity-temperature constant, the temperature co- 
efficient of resistance is inversely proportional to the 
resistance. 

In the curves in Fig. 1 the temperature coefficients of 
resistance are positive up to near 1000 F because the 
resistance is increasing with temperature. At the peaks 
of the curves, near 1000 F, the temperature coefficients 
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A Fine Example 


of Versatile Contact Material 


MALLORY D-54° 


TYPICAL PHYSICAL PROPERTIES 
(Annealed) 
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- Conductivity #IACS ...........06: 75-85 
Hardness (Rockwell) .......-.-+-+-. 35-45 F 
Tensile Strength PSI. .........++-6- 16,000 
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N electrical contact material must have 


versatility to be specified by design 
engineers for many electrical contact 
applications. The complete versatility of 
Mallory D-54 contacts is demonstrated by 
their use in a broad range of voltage and 
current applications. This heavy-duty, 
current carrying contact material offers 
all of the many unusual mechanical and 
electrical advantages of silver and cad- 
mium oxide. 


Mallory D-54 is also adaptable to the main 
contact of heavy-duty circuit breakers 
where occasional arcing proves so destruc- 
tive to silver contacts. 


Mallory Manufactures Contacts for Every Application 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 






One manufacturer of motor-starting con- 
trols uses Mallory D-54 contacts to carry 
and interrupt a 600-ampere maximum 
load—100-ampere, normal load—with a 
maximum operating voltage of 460 volts 
AC. Another application requires contacts 
of this material to close on inrush cur- 
rents of 2,400 amperes at 28 volts DC. 


Still another manufacturer has bought in 
the last year over 1,150,000 pieces of 
Mallory D-54 for fifteen different applica- 
tions. Mallory D-54 has been tried—and 


not found wanting. 
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VERSATILITY and dependability were paramount 
when Alliance designed these efficient motors — 
Multum in Parvo! . . . They are ideal for operating 
fans, movie projectors, light home appliances, toys, 
switches, motion displays, control systems and many 
other applications . , . providing economical con- 
densed power for years of service. 


Our long established standards of 
precision manufacturing from high- 
est grade materials are strictly ad- 
hered to in these models to insure 
long life without breakdowns. 


EFFICIENT 


Both the new Model “K”’ Motor and 
the Model “‘MS” are the shaded pole 
induction type—the last word in 
efficient small motor design. They 
can be produced in all standard 
voltages and frequencies with actual 
measured power outputs ranging up- 
wards to 1/100 H. P. . . Alliance 
motors also can be furnished, in 
quantity, with variations to adapt 
them to specific applications. 


DEPENDABLE 


Both these models uphold the Al/iance 
reputation for all ’round dependa- 
bility. In the busy post-war period, 
there will be many “spots” where 
these Miniature Pow- 
er Plants will fit re- 
quirements . . Write 
now for further in- 
formation. 


Model “MS” — Full Size 
Motor Measures 


New Model “K” —Faull Size 
Motor Measures 
2%" x 2%" x 3%” 


Remember Alliance! 
—YOUR ALLY IN WAR AS IN PEACE 


MANUFACTURING CO. 
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of resistance are zero. Thereafter the temperature co- 
efficients become negative until near 1350 F at which 
point the coefficient is again zero. Then they become 
positive as the temperature further increases. 
Average temperature coefficients of resistance apply 
to generally linear relationships between changes in 
resistance with respect to corresponding changes 
temperature, referred to the initial resistance, or 
Rr 7 Ro 
ea = ———., 
R,(T — T,) 
often expressed as the per cent rise in resistance a 
given temperature with the initial temperature T, als 
stated, whence 
Rr = R,(1 + a(T — T,) ohms, 3) 
wherein R, is the resistance at the temperature T, and 


Heating elements of conventional designs as 
used in domestic appliances. 


Ry is the resistance at the higher temperature T. «a is 
the temperature coefficient of resistance. 

Equation (2) is also used when the so-called tem- 
perature coefficients are not averages. For example: 
Considering the average curve in Fig. 1, the hot re- 
sistance is 106 per cent at 700 F and also at 1350 F; 
107 per cent at 100 F and also at 1750 F, etc. 

In cases of high temperature coefficients within the 
operating range, the current in a cold element, just 
energized, will be greater than that when it is at oper- 
ating temperature. Where the initial current inrush 
is great, it may be necessary to apply the voltage in 
two steps—first a reduced voltage and next the {full 
voltage. 

In circuits where the resistance of a high tempera- 
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ture-coefficient element is the principal impedance, 

self-regulating effect is found. If the current increases, 
the temperature and resistance increase, the latter lim- 
iting the current. Hence there is a tendency for the 
cuffefit, resistance and temperature to stabilize. 

Time and temperature are the great destroyers. The 
greater the amount of thermal work done on an allcy at 
high temperature the shorter is that alloy’s useful life, 

| Temperature is a measure of the density of thermal 
| energy in a body of material. 

| With current of the same value passing through 
| them, a straight wire will not become so hot in air as 
| 

| 























a coiled wire of the same length because in the latter 
instance the energy is concentrated into a smaller space 
and cannot be so readily dissipated. Hence its tem- 
perature increases. This is the reason for coiling heat- 
ing element wires and placing in refractories. 

Among those organizations active in the field of resistance 
wire and including those cooperating in forwarding data upon 
which this article was, in part, based are: Alloy Metal Wire 
Co., American Brass Co., American Steel & Wire Co., Baker 
& Co., Inc., Boston Insulated Wire & Cable Co., Wilbur B. 
Driver Co., Driver-Harris Co., Fansteel Metallurgical Corp, 

General Electric Co., General Plate Div., Metals & Controls 

4) Corp., Hoskins Mfg. Co., C. O. Jelliff Mfg. Corp., D. E. Make- 
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EVERLASTING FASTENINGS 
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peace Co., North American Phillips Co., Inc., Riverside Metal 
Co., John A. Roebling’s Sons Co.,, Westinghouse Electric & 
Mfg. Co., and H. A. Wilson Co. 

























BECAUSE of these large and varied 
stocks, Harper is known as “Headquar- 
ters for Everlasting Fastenings”... 
“Your Logical Source” of non-ferrous 
and stainless bolt and nut products. 


At Harpers the buyer finds three 
unique and distinct advantages. First, 
large stocks of all types of fastenings 
such as bolts, nuts, screws, washers, 
rivets and specials; second, fastenings 
in all the commercial non-ferrous and 
stainless alloys except aluminum, e.g. 
brass, copper, naval bronze, silicon 
bronze, Monel and stainless steel; third, 
large .stocks of metals in bars, rods, 
wire, strip and other basic forms from 
which special fastenings can be quickly 
made according to specifications. 

1945 CATALOG AVAILABLE. New in 
usefulness to the metal industries. 104 
pages, 81/."" x 11", 4 colors. | 










Checking Propeller Electrical Systems 



















THE H. M. HARPER COMPANY 
2609 Fletcher Street, Chicago 18, Illinois 
BRANCH OFFICES: New York City « Philadelphia 


Les Angeles . Milwaukee «+ Cincinnati ,. Houston 
Representatives in Principal Cities 
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BRASS * BRONZES © COPPER 
MONEL ¢ STAINLESS 















Developed by Marion Pas- 
kel and Adam Strausser of 
Airport Electrical and used 
at the plant of The Glenn 
L. Martin Company, this 
electro-troubleshooter con- 
sists of a small fibre box 
mounting four lights 
hooked up in a multiple- 
purpose circuit, and can be 
plugged into the propeller 
electrical system either for- 
ward or aft of the prop 
relay box, or into the gov- 
ernor to provide three 
separate sets of checks. 
When plugged in ahead 
of the relay, one light 
checks the automatic cir- 
cuit, a second the increase 


manual and a third the de- 
crease manual. Plugged in 
aft of the relay box one 
light indicates proper func- 
tioning of increase manual 
and a second that of de- 
crease automatic. Hooked 
into the governor circuit, 
one light burns constantly 
while automatic, and two 
others flick on and off as 
the governor points open 
and close in increase and 
decrease respectively. Due 
to the varied combinations 
of circuits and attaching 
points, only four lights are 
needed to give a complete 
check of the propeller elec- 
trical system. 


ELECTRICAL MANUFACTURING 





--.in a variety of types 
to meet every need 


There’s an Ohmite Rheostat to 
assure the best unit for each 
control need . . . from the 1000 
watt, 12” diameter, Model ““U” 
to the 25 watt, 1%,” diameter, 
Model ““H’’. Made in single or 
tandem units, with uniform 

or tapered windings, in stock 
or special resistance values. And 
large or small—each Ohmite 
Rheostat is designed to give 
smooth, close control—long life 
—and trouble-free service. In 
Resistance Control, Ohmite 
Experience Makes a Difference. 


Write on company letterhead 
for Catalog and 
Engineering Manual No. 40. 


OHMITE MANUFACTURING CO. 
4806 Flournoy St., Chicago 44 
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SPLASH DESIGN 





... because BETTER MOTOR DESIGN 
has been the consistent aim of Valley 




































































Valley Ball-Bearing Electric Corporation engineers through- 
Motors are designed : 

te mh eet caamaniae out the years. The Valley Ball-Bearing 
ee eee Electric Motor of today offers definite 
chips, etc., dropping 1ef. : ° 7 » 
gg ® buyer-appeal in efficiency and economy 
involved. Motors are to the purchasers of your equipment. 
protected against . ‘ * js ; ° 

this as well as That is why prominent design engineers 
against normal splash . . 7 “ 
conditions. are incorporating Valley Ball-Bearing 





Motors in their plans. 











Ball-Bearing Motors 
4 to75 Horsepower 





























4221 Forest Park Blvd., St. Louis (8) 
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for NOW and POST-WAR 











In planning fer the pest-war period, Brainin 
Electrical Contacts can play an impertant part 
im your production ideas. They will insure greater 
efficiency fer your electrical equipment, and hold 
contact burning and replacements to a minimum. 




















The experience and skill of our technical staff 
enable us to advise yeu on production, new ap- 
plications, and redesign of existing products. 
Send us your requirements in detail and your 
problem will receive our most careful attention. 
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233 SPRING STREET NEW YORK 13,N. Y. 








Washington Says— 


(Continued from page 122) 


Production Board has rendered inoperative the proyj 
sions of Priorities Regulation No. 24 that have »er- 
mitted the placement of unrated or non-authorized or- 
ders for certain types of capital goods and other eq tip- 
ment. This action was taken by eliminating all \ PB 
orders appearing in List A of the regulation from coy- 
erage by the regulation. 

\When the over-all manpower, facilities and materials 
supply picture has improved sufficiently, it is expected 
that certain products will again be covered by the regu- 
lation. In taking such future action, it is expected that 
\VPB will reinstate on List A orders affecting such 
equipment and machinery as it wishes to be covered 
by the provisions of the regulation. 

Items covered by the orders that have been deleted 
from the list for which unrated and non-authorized 
purchase orders already have been placed and which 
have not been actually shipped, may not be delivered 
unless proper rating or authorization is obtained or un- 
less the particular WPB order is amended to allow 
such delivery. Unrated or non-authorized purchase 
orders for items affected by this amendment to Priori- 
ties Regulation No. 24 may be retained on purchasers’ 
books, but must be treated as orders scheduled for de- 
livery when applicable restrictions are modified to per 
mit delivery. This rule, which affects so-called post- 
war orders generally, is contained in Interpretation No. 
11 to Priorities Regulation No. 1. Manufacturers who 
are now producing or have planned to produce in the 
future on unrated or non-authorized purchase orders 
under the provisions of Priorities Regulation No. 24 
will be expected to cut back any purchase orders they 
have placed for components, parts, and materials to 
conform to applicable WPB_ inventory regulations. 
Provisions of the regulation that permit applications for 
preference ratings on Form WPB-1319 for equipment 
and machinery needed for civilian production or per- 
formance of civilian services are not affected by the 
amendment. 


Aluminum Production 

At a recent press conference, J. A. Krug, Chairman 
of the War Production Board, released the following 
information on United States aluminum production: 
Total production for the first quarter of 1945 is esti- 
mated at 275,000,000 pounds, approximately 100,000,- 
000 pounds less than indicated requirements. The gov- 
ernment primary stocks as of December 31, 1944, were 
estimated to be 534,000,000 pounds or four and one-half 
months’ consumption; secondary stocks. amounted to 
31,000,000 pounds. 

Aluminum sheet presents the greatest single de- 
ficiency. Against stated requirements of 241,000,000 
pounds for the first quarter 1945, order acceptances are 
presently indicated as approximately 270,000,000 
pounds for the period. An estimate of probable produc- 
tion is approximately 220,000,000 pounds, showing 4 
deficiency of 50,000,000 pounds. Next to aluminum 
sheet, extrusions present the most critical problem and 
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e MECHANICALLY — STRONG 
e DIMENSIONALLY - ACCURATE 
e ELECTRICALLY - STABLE 


he iets characteristics are 
necessary for steatite bases used in the production 
of electronic equipment. The bases illustrated, pro- 
duced by the Stupakoff method of precision man- 
ufacture, minimize production losses due to break- 
age and misfits in rapid assembly lines. Carefully 
selected, laboratory controlled materials reflect 
proper electrical characteristics into your com- 
pleted assemblies. The highly vitreous state to 


which these bases are fired assures greater stability. 


Stupakoff— manufacturers and developers of 
thousands of ceramic type insulators— offers spe- 
cific solutions to your insulation problems. Modern 
production methods, trained personnel and com- 
petent engineering give assurance of sound 
ceramic service. Your inquiries will be given 
immediate consideration. 


STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 


“FOR GREAT 
ACHIEVEMENT” 
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Ceramics for the World of Electronics 





VOLTAGE 
REDUCERS 


* When you must cut down operating voltages, re- 
member Clarostat voltage-reducing resistors. In both 
built-in type for permanent assemblies, and in gen- 
eral-utility or handy plug-in type. Wide selection of 
wattage ratings and resistance values. * Also 
fluorescent lamp D. C. conversion resistors. * See 
our local jobber. Or write direct. 


AOL 


CLAROSTAT MFG. CO., Inc. - 285-7 N. 6th St., Brooklyn, N.Y 


indications are that the heavy presses will be taxed 
to capacity. The problem results from a simultaneoys 
increase of orders for heavier aircraft and for the float. 
ing bridge program. The latter will require 40,000,000 
pounds of extrusions to be‘delivered by September, of 
which something over 35,000,000 must be delivered 
prior to July 1. Deficiencies are similarly indicated jn 
aluminum powder flake and paste, rod and bar, wire 
and cake, and castings. 

To summarize, deficiencies in expected production 
of aluminum can be met by drawing upon existing 
stockpiles. Adequate machine capacity exists for the 
production of anticipated requirements in fabricated 
aluminum products with the possible exception of pow. 
der. Manpower alone is the determining factor. A 
total need of 9,000 new workers is indicated. 


“Spot Authorizations” Drastically Limited 


The War Production Board warns that although 
Priorities Regulation 25, the “spot authorization” order, 
has not been revoked, its use must be limited by military 
needs until the present tight production situation loosens 
up. In summarizing the current situation, WPB pointed 
out that allotments and authorizations that have already 
been granted have not been cancelled. However, because 


Designs with No Future 





A kitchen range which is and home freezer units. 
“practically out of this Humorous in appeal, the 


Springs « Wire 
Forms * Stampings 
ee Tey 


For nearly 40 years Hubbard has been 
making parts like these to meet thousands 
of difficult applications. Fully equipped 
with modern plant, complete tool room, 
up-to-date heat-treating facilities. 

Send in your specifications and prints, 
or describe the results you want to 
accomplish. 


M. D. HUBBARD SPRING CO. 


525 Central Avenue Pontiac 12, Mich. 


world” but which appears 
to have at least some elec- 
trical features was the ob- 
ject of much amused atten- 
tion at the recent House- 
wares Manufacturers Show 
in Chicago. It appears as 
a combination range, re- 
frigerator, drink dispenser 
and dog kennel with a 
radio receiver and _ tele- 
phone thrown in. This 
model of the range with 
“no future” was exhibited 
as a part of the Owens- 
Corning Fiberglas Corpo- 
ration’s advertising cam- 
paign which portrays fan- 
tastic ranges, refrigerators 
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campaign is aimed at dis- 
pelling the idea that fanci 
ful home appliances will be 
available the day after V-F 
Day. J. R. McCord, mana 
ger of the Fiberglas Equip- 
ment Division, at the right, 
is explaining the exhibit to 
G. R. Clarke, Chicago rep 
resentative of A. J. Linde 
mann and Hoverson, Mil- 
waukee; N. J. Brandt 
Harry Alter Company, 
Chicago, distributors of 
Globe-American Range 
and Crosley refrigerators 

and George Buehler of tl 

Fiberglas Corporation 

sales staff. 





« - « @ transformer headed for 65,000 feet 
“altitude” ... at 350 degrees temperature! 


And to top it off, it had to be “lighter than anything on 
the market,” *they said. What, we asked, was it for? They 
couldn’t tell us, and we don’t know to this day, but we do 
know it was badly needed. 


“It has to operate not only on a 60-cycle current at ground 
level, but from 400 to 2600-cycle current, and what’s more, 
at a simulated altitude of 65,000 feet.”’ 


Thermador built this special transformer equipment. Ic 
passed the above mentioned requirements. That wasn’t 
enough. They gave it another test, in which they changed 
the temperature from ambient (the temperature of a fairly 
warm room) to 350—in two hours. It passed that test, too. 
This is all we know of one of the most mysterious jobs 
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“LIGHT FANTASTIC”! 


we ever did, in the not-mysterious method in which we 
built all of our tansformers. 


“For reasons of military security names cannot be given. 
BUY WAR BONDS 


THERMADOR 
TRANSFORMERS 


DEFEAT HEAT « COLD « HUMIDITY 


THERMADOR ELECTRICAL MANUFACTURING CO. 
5119 SOUTH RIVERSIDE © LOS ANGELES 22, CALIFORNIA 
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Modern Manufacturing Practice 


0h Atrek DRIVE OUT THE 
Ke “Wo8glies” 


Of Couple Force 
Action 


e@ Longerlifeandgreater 
efficiency of all rotat- 
ing parts is a MUST 
in post-war product de- 
sign. Bear Dy-Namic 
Balancing Machines 
enable you to get rid 
of efficiency -destroy - 
ing WOBBLIES, faster, 
easier and at lower cost, 
both on the products 
you machine or manu- 
facture, and on your 
own production ma- 
chinery. Bear's wide 
range of models, in all 
types and sizes, brings 
Balanced Precision to 
shafts, wheels, gears, 
blowers, armatures... 
evenrailroadcar wheels 

..all rotating parts 
from 4 oz. up to 4000 
Ibs.! 



























THE NEW BEAR BULLETIN brings you the facts about 
) Dy-Namic Balance . . . shows the complete range of Bear 
Balancers, each especially designed to meet specific 
balancing problems. Write, wire or phone details of your 
problems, and send for your copy of the new Bear Bul- 
letin today. Address Bear Mfg. Co., Dept. EM Rock 
Island, Illinois. 


EAH 


dec’ COMBINATION 
STATIC AND DY-NAMIC BALANCING MACHINES 
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DESIGN 
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ontacts form an essential part 
of all electrical control equipment re- 
quired to make or break an electrical circuit, 
and the performance of such equipment is dependent 
on the satisfactory performance of the contacts. Therefore, 
contacts must be designed with the same degree of engineering 
study, test, and application as other intricate and essential parts 
of electrical equipment. For best results the design of contacts 
requires the cooperation of the contact manufacturer and the 
designer of the equipment on which they are used, so that the 
interests of the user of the equipment, the manufacturer of the 
equipment, and the manufacturer of the contacts may be proper- 
ly coordinated. 
For more than a decade we have devoted our efforts exclu- 
sively to the development and production of electrical contacts. 
Send for data sheet for analysis of your contact problem. 


a Y rs 
Md Ama FACLANLO 6. 


~ Gipson Etectric COMPANY 


8349 Frankstown Ave., Pittsburgh 21, Pa. 





















of shortages, it is unlikely that mill orders for steel, 
copper in most forms and aluminum sheet placed under 
PR-25 will be filled during the first quarter and jer- 
haps during the second. Spot authorizations still can be 
approved to utilize any amount of idle and excess miate- 
rial provided the applicant has available facilities and 
labor. No new allotments will be made to copper wire 
mill or brass mill products. New allotments of steel 
will be limited to not more than ten tons of carbon and 
two tons of alloy steel to “piece in” idle and excess 
materials. No limit has been placed yet on new allot- 
ments of aluminum. In addition, field agencies in al] 
areas of critical labor shortage and in certain other areas 
centering about major manufacturing cities, were 
ordered to grant no spot authoriations for 90 days 
except in unusual cases. Warehouses, now the best 
source of new material for “spot authorizations,” have 
been limited in the amount of material they can deliver 
in “Z” allotments as follows: Stainless steel deliveries 
have been stopped entirely. “Z” allotment orders may 
still be placed with mills, but it is extremely unlikely 
that they can be filled because regular Controlled-Mate- 
rials-Plan orders come first. “Z” orders on mills are 
not limited in tonnage as are the allotments to be filled 
from warehouses. Purchases of brass mill products 
from warehouses are limited to:200 pounds per quarter 
For copper wire, the quarterly limit that can be pur- 
chased from warehouses is 50 pounds. However, see 
the item below on copper wire. No more than 1,000 
pounds of aluminum sheet, strip and plate may be 
bought from warehouses per quarter. At the mill level, 
the supply situation is so tight it is unlikely that many 
deliveries will be made on “Z” orders. A manufacturer 
who has a “spot authorization” is prohibited from order- 
ing more than these amounts from warehouses in any 
quarter. These new restrictions are contained in Direc- 
tion 6 to CMP Regulation 4, which was announced 
recently. 


Tin 

Cancellation of all outstanding authorizations for the 
use of tin that had been granted prior to September 1, 
1944, was recently announced by WPB. The purpose 
of this move is to conserve the tinstock pile which has 
been diminishing. 





Small Diamond Dies 


The War Production Board has reported that new 
scientific methods are used in diamond die production 
instead of hand-drilling and laborious polishing done 
previously by French and Netherlands craftsmen. 
Small diamond dies, used to draw millions of miles of 
filament and resistor wires for wartime electronic 
equipment, are now precision-made by American work- 
ers. Latest electronic developments depend on “in- 
visible” wires drawn at high speeds through precisely 
drilled diamonds. Metal strands are drawn through 
microscopic channels, producing wires some of which 
are finer than eight ten-thousandths of an inch in diam- 
eter. Every “walkie-talkie,” the radio and communi- 
cations system for every tank, jeep, bomber, fighter 
plane, PT-boat, submarine, destroyer, cruiser and bat- 
tleship requires platinum, nickel-chrome, copper, alum- 
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.On ELECTRICAL 


CONNECTORS 


Suceussion* in some form . .. from mild vibration 


to heavy shock . . . is present around every electrical connector in service. 
If succussion wins, circuit efficiency drops or service stops . . . and costly 
maintenance begins. 

How, then, can you be sure the connections you make, in your product 
or in your plant, will remain unaffected by mechanical abuse? You'll find 
the answer here in Burndy’s torture chamber where connectors are ‘pre- 
tested’ through a rigorous physical ‘workout’. 

Hour after hour, they are vibrated at varying frequencies and ampli- 
tude. But in addition, very unusual methods are employed to add shock, 
stress and twist as well. After which their electrical resistance and strength 


are carefully measured to make sure there has been no change... that they 


are worthy of the Burndy name. 

These ‘physicals’ are but part of the thorough test procedure here in the 
Burndy laboratories .... all aimed to assure that your circuits or equip- 
ment suffer no connection troubles in service. If you. don’t have the Burndy 
catalog, let us send you a copy. Burndy Engineering Co., Inc, 107J 
Bruckner Boulevard, New York 54, N. Y. 


*Succussion: forcible shaking, violent shock, 
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Headquarters for 
CONNECTORS 


in Canada: Canadian Line Materials, Limited, Toronto 13 





STAN-TEST 
IGNITION COILS 


Non-Vibrator 
Type 


Call a STAN-TEST Engineer 


Manufacturers faced with ignition problems 
will find our organization well staffed, finely 
tooled and modernly equipped to design, en- 
gineer and manufacture vibrator or non-vibra- 
tor type coils, or complete ignition systems to 
exact specifications. We are now manufac- 
turing Ignition Coils for various devices of 
nationally-known manufacturers. 


If you are planning new products or 
wish to improve the efficiency of 
present products, STAN-TEST engi- 
neers will welcome an opportunity 
to give you the advantage of over 20 
years of ignition-engineering expe 
rience — without charge. Write at 
vitvator once to 


STAN-TEST CORPORATION 


DIVISION OF BLACKSTONE MFG, Co. 
226 S. MORGAN ST. CHICAGO 7, ILL. 


ST eal 


IGNITION SYSTEMS 


| inum, steel, molybdenum or 
| through dtamond dies. 








tungsten wires drawn 
The wires are fashioned into 
resistors, lamp filaments, grids for midget vacuum 
tubes, even photo-flash bulb .“fuzz” often finer than 


| spider-web threads. 


Microscopic drilling through rough '%-carat dia- 
monds—the hardest known substance—provides the 
mirror-finish channels through which metals of various 
compositions must travel at high speeds, without break- 
ing, to.produce the critical wires demanded by war 
needs. Invisible to the naked eye, the resultant super- 


| fine wires are used for electronic devices, or even 
| woven into a “cloth” utilized in the manufacture of 


high explosives. New electro-mechanical methods of 
drilling diamonds, perfected by scientists under WPB 
auspices, are being adopted by die manufacturers with 
a remarkable decline in die costs and increasing quality 
and quantity of superfine Wire production. Important 
new discoveries point to diamond die production in six 
man-hours against even the present record of 20 man- 
hours per die. j 


Compliance with WMC Regulations 


Any priorities or allocations granted by or under the 
authority of the WPB may be withdrawn or modified at 
any time when the WPB finds materials or facilities are 
not being used most effectively for the prosecution of 
the war as a result of a failure to comply with an em- 
ployment ceiling or hiring regulation of the War Man- 
power Commission. Priorities or allocations will be 
withdrawn or modified under this regulation only after 
the WMC has certified to the WPB that an employer 


has refused to comply with an employment ceiling or 


hiring regulation within a reasonable time after he has 
been notified of his failure to do so. If, in the opinion 
of the WPB, there is reason to believe that materials or 
facilities are not being used most effectively for the 
prosecution of the war as a result of the failure to com- 
ply, it will institute proceedings before one of' its Com- 
pliance Commissioners to determine whether there is 
proof of this, and will give the employer appropriate 
notice and opportunity for a hearing. This regulation 
applies to all kinds of priorities and allocations which 
are granted either before or after this regulation is is- 
sued, including preference ratings, allotment numbers 
or symbols, and directions, authorizations, or grants of 
appeals to deliver or receive material or to manufacture 
products or to use facilities. 

Paul V. McNutt, chairman, War Manpower Com- 
mission, has announced that employers of all types 
throughout the country are being checked to determine 
to what extent they are complying with priority re- 


| ferrals, employment ceilings, manpower utilization tech- 


niques and other regulations of the Commission. The 
survey is being made by inspectors of the Wage and 
Hour and Public Contracts Divisions of the Depart- 
ment of Labor. 

Important among the regulations to be systematically 
checked under the new program will be the operation 
of the minimum 48-hour week in those areas where it 
has been specified by WMC. This innovation has con- 
sistently resulted in increased production by experi- 
enced workers in the affected plants, in contrast to hir- 
ing new or inexperienced help. The total of areas 
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IGH-POWER Factor Ballasts . .. Watch Dog 

Starters . . . Slimline Lamps . . . and now General 
Klectric introduces the new G-E Twin Turret Lamp- 
holder. The Turret represents another result of G.E.’s 
constant effort to provide more efficient and dependable 
lighting fluorescent service. 

The G-E Twin Turret Lampholder is designed for 40- 
watt fluorescent lamps. It is constructed of sturdy metal. 
Starter receptacles are located between lamps to accom- 
modate either F'S-40 G-E Watch Dogs or the standard 
F'S-4 starters. The Turret is available only in white. 


How the Turret works—Lamps are inserted by depress- 
ing either face of the Turret with one end of the lamp 
until the other end clears the opposite face and slips in 
place. The Turret holds the lamps securely in contact. 


TURRET FEATURES 


@ The Turret eliminates the costly replacement of broken 
lampholders once and for all. 


@ it provides maximum protection against the hazard of 
lamps falling out of fixtures. 

® Maintenance men need no longer waste time fussing 
with safety gadgets. 

® The Turret’s pleasing design will add to the appearance 
and value of any fluorescent lighting fixture. 


For additional information write to Section Q352-12 
Appliance and Merchandise Dept., General Electric Co., 
Bridgeport, Conn. 


Hear the General Electric radio programs: “The G-E 
SUY WAR BONDS All Girl Orchestra“ Sunday 10 P.M. EWT, NBC. “G-E 
AND KEEP THEM House Party” Monday through Friday 4 P.M. EWT, CBS. 





_ Wheré the 48-hour week is now obligatory is about 
| 200. Of these, 71 are in the Group I areas, and 1f9 
| are in Group II, in both of which the 48-hour work. 
| week is automatically required ; about 10 are in. Group 
III where the longer work week has .been specifically 
instituted in certain communities by direction of WMC. 
In addition to checking records to determine the ex- 
tent of compliance. with WMC regulations, inspectors 
of the Wage and Hour Division under the new program 
| may provide employers with information and answer 
questions concerning WMC programs, regulations and 
policies. In preparation for their new duties they are 


Paper-Insulated Coils Wound with Extreme 
Accuracy... Automatically...At Lower Costs 


...in Stick Form 
Plane Temperatures 


Regulated by Electrons 


Round or rectangular coils are wound on the 

Universal No. 104 Winding Machine — in stick form 

-up to 414” diameter—at speeds up to 2500 R.P.M. 
As many as 14 coils can be wound at once. 

Paper is injected automatically, and the lengths 
are gradually increased on successive layers so that 
the amount of overlap is uniform at all diameters. 
End-turns of each layer are kept strictly in the same 
plane, eliminating danger of damage during cutting- 
apart of completed coils. 


FEATURES 


@ New Wire-Spool Unrollers provide uniform ten- 
sion and keep wire spoilage at a minimum, pro- 
viding quick “change-over” 

@ Sensitive counting mechanism stops machine at 
completion of coil 

@ Supplementary arbor and special arbor-support 
facilitate transfer of wire turns at end of completed 
coil stick 

@ Adjustable traverse mechanism eliminates extra 


Cross-wound coils (lattice-type) — Bul- 
letin 84 

Layer-wound coils, cotton-insulated or 
non-insulated — Bulletins 96-103 

Gutter-wound coils, for heavy duty 
Bulletin 98 

Spool-wound coils, without insulation 
between layers — Bulletin 102 


Paper-insulated coils (up to 28 at once) 


— Bulletin 105 
43-E-14 


STL TL ea 


P.O. Box 1605, Providence 1, R. 


A Wide Range of Winding Machines for a Wide Range of Coils 


Tiny coils of wire and 
electron tubes may be 
depended upon to keep 
postwar air travelers warm 
while roaring through the 
sub-stratosphere, according 
to engineers of the Minne- 
apolis-Honeywell Regula- 
tor Company, whose new 
equipment for that purpose 
is illustrated above. 

Completely automatic, 
the device goes under the 
name, of the electronic 
cabin temperature control 
and it has been in test 
service on several airlines 
and in combat use on Army 
transport ships for some 
time. The control system 
is a package unit weighing 
slightly under eight pounds 
and is designed to hold, 
automatically, any cabin 
temperature selected by the 
pilot. 

Connected to the master 
control switch in the cock- 
pit, the control system is 
automatically turned on 
when the pilot starts the 
engines. Unless, however, 
heat is required immediate- 
ly, the heating system re- 
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mains inoperative until out- 
side temperatures fall to a 
point requiring the addition 
of heat for passenger com- 
fort. The system starts 
delivering heat to the cabin 
in the exact amounts need- 
ed to maintain the pre- 
selected temperature — 
usually 70 deg. 

All the units of the sys- 
tem are shown in_ the 
illustration. The large, 
black box contains the 
amplifier and infinite posi- 
tion motor which is con- 
nected to the dampers of 
the plane’s heaters. At left 
is the cabinstat, serving 
approximately the same 
purpose as the thermostat 
in a home. The dial is the 
temperature selector, usual- 
ly mounted on the plane’s 
instrument panel, and coils 
at lower right are outside 
air compensators which 
sense temperature changes 
and signal amplifier which, 
in turn, re-positions motor 
to deliver more or less heat 
into the cabin before the 
need for it can be detected 
by the passengers. 
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ANNOUNCING 


ELECTRICAL SPECIALTY COMPANY, 316 Eleventh Street, San Francisco 3, California 
INSULATION & WIRES, INC., 2127 Pine Street, St. Lovis 3, Missouri 
INSULATION MANUFACTURERS CORPORATION, 565 Washington Blvd., Chicago 6, Illinois 
MICA INSULATOR COMPANY, 200 Varick Street, New York 14, New York 
NATIONAL ELECTRIC COIL COMPANY, Columbus 16, Ohio 
PREHLER ELECTRICAL INSULATION CO., 564 West Monroe Street, Chicago 6, Illinois 
WESTINGHOUSE ELECTRIC & MANUFACTURING CO., tee to 


DISTRIBUTORS FOR 


Rapidly growing demands for [0-993 Silicone 
Varnish are being filled from stocks of the 
above newly-appointed distributors. 


Through these representative sources of sup- 
ply, Dow Corning, first producer of Silicones, 
is able to extend the application of this revolu- 
tionary insulating material—a heat curing, 
high temperature stable, moisture-proof sili- 
cone varnish destined for an important place 
in the new age of electrical machinery and 
equipment. 


DOW CORNING CORPORATION 
BOX 592, MIDLAND, MICHIGAN 
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JUST OFF THE PRESS—This new eight- 

page book on ID-993 Silicone Var- 

nish is now available from any of the 

distributors listed above. Write for a 

copy. It will give you comprehensive 

technical information on this new insulating mate- 
rial and its applications. 


ia, 





WRITE FOR ILLUSTRATED 
BULLETINS 

The complete diversified range 
of HEXACON soldering irons 
is described in detail in fully- 
illustrated literature. Ranging 
from 40 to 700 watts, and 
with tip diameters from 4” 
to 134,”, HEXACON irons are 
available to meet every re- 
quirement. Write today— 
there is no obligation. 


vee 


LONG-LASTING 


177 W.Clay A 


HATCHET TYPE IRON 
for better balance and 
less operator fatigue 


Offering even greater ease in han- 


§ dling than the light-weight irons 


now used for difficult, intricate sol- 
dering, the Hatchet Type iron is es- 
pecially engineered and designed 
for operator comfort. Non-tiring 
even after hours of continuous use, 
these soldering units have all the 
extra advantages included in every 
HEXACON iron — replaceable ele- 
ments of highest grade nickel-chro- 
miym wire, tips of hard-drawn cop- 
per, hexagon-shaped barrels for 
maximum heat dissipation during 


intermittent use, Underwriters’ Lab-- 


oratories approval, etc. 


HEXACON ELECFRIC CO. 


UES THUS 


RADIO PARTS ‘courement 
Vanya) ) 


.. Roselle Park, N. J. 


Our shelves are loaded with top-quality merchandise, 
nationally-known brands, complete assortments. Our radio 
technicians are prepared to work with you on special require- 
ments. Tell us what you need. We can probably supply it 
from our huge stocks—and ship it to you at once. 


FREE! NEw 64-pace 
e 


“BOOK OF VALUES” 


Ready about April 1st—big 64-page “Book of Values” offer- 
ing thousands of hard-to-get parts at substantial savings. 
Includes new 1945 Revised Listings of standard lines of Con- 
densers, Resistors, Transformers, Test Equipment, and other 
essential radio parts. 


TELL atT TE eT 


j~ f, hg 


; noration 


901 W. Jackson Bivd 
CHICAGO 7, ILL. 


265 Peachtree Street 


ATLANTA 3, GA 4 * * 


CONCORD RADIO CORPORATION 

901 W. Jackson Bivd., Dept. L-35 

Chicago 7, Illinois : 

Please send me a FREE copy of the ‘‘Book of Values" of radio and 
electronic parts and equipment as soon as it's off the press. 


Name. 


Address 


undergoing a period of training under the direction of 
WMC officials. 


Industrial Machinery and Machine Tools 


The War Production Board has halted the produc- 
tion of industrial machinery and plant equipment for 
postwar civilian manufacturing. This action was taken 
to prevent interference with the use of manpower, facil- 
ities and materials for urgently needed war production, 
Since last summer, manufacturers drawing up plans 
for reconverting their plants to peacetime production 
have been able to place unrated orders for and get 
delivery of such machinery when its production did not 
interfere with war output. Manufacturers may still 
place unrated or non-priority orders for such equip- 
ment but this order prevents the machinery builders 
from filling the orders or delivering equipment. 

The items covered by this action include general 
industrial equipment, electric motors and generators, 
electric motor controllers, plant elevators and escalators, 
conveying machinery and power transmission equip- 
ment, welding equipment, printing trades machinery, 
and logging, lumber and wood products equipment and 
machinery. ‘Equipment for which non-priority pur- 
chase orders already have been placed but which has not 
been actually shipped may not be delivered unless 
proper priority authorization is obtained. 


Machine Tool Backlog 


The backlog of machine-tool orders on December 31, 
1944, was $260,501,000, of which $200,000,000 rep- 
resented rated commitments. At the current rate of 
shipments, 5% months will be required to ship the 
rated orders, and few unrated orders will be delivered 
under these circumstances. Delivery schedules already 
established for March 1945 are not affected by the latest 
amendment to General Preference Order E-1b, WPB 
representatives pointed out. However, it was stated, 
diversions to insure delivery of war requirements will 
continue to be made wherever necessary. Machine tool 
builders were urged to advise all customers who re- 
quirements are for war-related activities to apply im- 
mediately for priorities assistance if unable to obtain 
delivery on time without ratings. 


Industrial Power Trucks 


Amendment has been made by WPB to its industrial 
power truck orders, L-112 and L-112A, to provide that 
deviations from approved standard models may be made 
if specifically authorized by the Board on form WPB- 
1319. 


Disposal of Surplus Equipment 


The Surplus Property Board has announced that five 
disposal agencies, the Reconstruction Finance Corpora- 
tion, the Procurement Division of the Treasury De- 
partment, the United States Maritime Commission, the 
War Food Administration and the Foreign Economic 
Administration, disposed of $25,577,000 worth of sur- 
plus war property during the month of November, at 


.74 per cent of cost or appraised value. 


The November figures include $1,283,000 disposed of 
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Small Size—54” horizontal mount- 
ing centers. 

Large Spring Capacity — 18 
springs; over 500 possible com- 
binations. 

Palladium Contacts . . . Nickel 
Silver Springs. 

High-Quality Phenolfibre Insula- 
tion. 

Universal Cam — 1 or 2 way — 
locking or non-locking. 
Free-Moving Roller . . 
Snappy Action. 


- Positive 


MARCH 1945 


Bae ~ - 


Designed for finger-tip control of electronic and communications 
equipment where size is important, the FTR-810 Series Lever Key 
occupies less than half the horizontal mounting space required 
for older types. 


And at the same time, its eighteen nickel-silver springs and 
low-resistance palladium cross-bar contacts permit more than five 
hundred possible switching combinations. 


High-quality phenolfibre insulated throughout, the overall sim- 
plification in design has resulted in a more rugged, dependable 
lever key with a positive, snappy action that once set — stays set. 


The universal cam has an unusually long bearing surface for 
smooth action and long life . . . for either locking or non-locking 
operation . . . one or two-way, simply by a change in position of 
the stop pins. 

Here is another compact component by Federal with a wide 
variety of applications in control circuits, and another reason to 
see Federal first for electronic and communications equipment. 


~ 


New Jersey 
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@ Large quantities manufactured to 
close tolerances? 


@ More external energy for a given 
volume? 


@ Intricate shapes? 
@ Greater stability? 


@ More resistance to stray fields, to 
temperature, or to vibration? 


G-E sintered-alnico magnets have been meet- 
ing requirements like these for manufacturers 
of electric equipment, instruments, appliances, 
and control devices, and other large users for 
more than ten years. 


Our experience in the design and manu- 
facture of special-purpose and standard mag- 
nets is at your disposal. Our extensive pro- 
duction facilities are adequate to handle 
your orders, large and small. 


Samples of the alnico magnets shown here 
arid of many others are available from stock. 
Our new catalog, GEA-3682, lists 80 stand- 
ard forms. Ask our local office for your copy. 
For help with new magnet designs, consult 
our engineers. Ceneral Electric Company, 


Schenectady 5, N.*Y. 


GENERAL @ ELECTRIC 
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to other Government agencies.and $3,268,000 for Lend- 
Lease. These five disposal agencies, together with 
the National Housing Agency, acquired $149,113,000 
of surplus war property during the month. In the six 
months from June 1 to November 30, 1944, surplus war 
property disposed of by disposal agencies amounted to 
$135,154;000, which compares with total acquisitions 
of $913,239,000 during the same period. 


Contract Settlements 


A new Contract Settlement Training Guide has just 
been issued under the auspices of the Office of Con- 
tract Settlement. The booklet provides basic informa- 
tion on termination, coordination committees which 
have large and local contractor training programs. Ac- 
tual practice in filling out settlement proposal forms 
and solving practical problems dealing with such sub- 
jects as termination inventories, scrap disposal, etc., 
are covered. A four-hour course for contractors is 
outlined. As a result of joint representation in its 
preparation, the new publication reflects the interests 
of all government agencies dealing with contract settle- 
ments. Copies are available from. the Office of Con- 
tract Settlement, Federal Reserve Building, Washing- 
ton 25, D. C. 


Industrial Finishes 


Members of the paint, varnish and lacquer industry 
advisory committee were told by the War Production 
Board at a recent meeting that supplies of raw mate- 
rials required for industrial finishes are not expected 
to improve during the next few months. 


Lead 


Announcement has been made by the War Produc- 
tion Board that manufacturers and distributors of spe- 
cified non-essential products containing lead were pro- 
hibited from further sales of such products effective 
February 28, 1945, in the third amendment to Order 
M-38 issued during the last five weeks, to conserve 
lead for war needs. This amendment, however, in- 
creases the allowable use of lead in storage batteries 
for civilian use during the first quarter of 1945 from 
60 per cent of the 1944 base period to 75 per cent. 
with stibsequent allotments to be announced. Lead 
uses were also liberalized moderately in List B of the 
order where the essentiality in the war effort had been 
established and substitutions of less critical materials 
cannot be effected. The latter included lead wool, lead 
for X-ray, abrasives and grinding wheels, industrial 
filters, rubber curing processes, plastics, zinc rolling, 
cable covering, battery cables (under L-158), insulator 
pins and cold drawing of wire. A further tightening of 
restrictions was imposed through redefinition of lead 
to include scrap lead and any alloy containing 50 per 
cent or more by weight of metallic lead. 

Limitations have also been imposed on the amount of 
lead that may be used as a protective sheath in the 
manufacture of insulated copper wire and cable. This 
action, taken by Direction No, 63 to Controlled Mate- 
rials Plan Regulation No. 1, was deemed necessary 
in view of the lead shortage which has developed be- 
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Remember this of 
SUPERIOR 


SMALL METAL TUBING* 


1. No finished stocks are carried at the mill. Every 
order is made as it is received 

2. In most cases, we furnish cut or random lengths, 
with no fabricating. 

3. Bright finish is assured, by use of controlled atmos 
pheres in annealing. 

4. Every order is given laboratory tests for approval 
before shipping 
Superior has three standard tempers: Temper =] is 
annealed, Temper =2 is half-hard, and Temper =3 


is full-hard. 


“Seamless n many metals 


Weldrawn welded and drawn in various stainless analyses as we 


N 


Monel nd Inconel’. 


FOR EVERY SMALL TUBING APPLICATION FROM %" OD DOWN 
SUPERIOR a Seamless in various analyses. WELDRAWN <i Welded and drawn Stainless, ‘‘Monel” and “Inconel” 
SEAMLESS and Patented LOCKSEAM Cathode Sleeves 
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LAMINATED PLASTICS: PHENOL FIBRE - VULCANIZED FIBRE 


NORRISTOWN, PENNSYLVANIA e OFFICES IN PRINCIPAL CITIES 
PACIFIC COAST HEADQUARTERS: 544 S. San Pedro Street, Los Angeles 
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ACCURATELY-MACHINED 


PARTS .. . guichly and 

castly made with 
TAYLOR 

LAMINATED PLASTICS 


Tz VERSATILITY of Taylor 
Laminated Plastics makes possible the fabrication 
of parts with structural, mechanical, and electrical 
properties to fit almost any engineering problem 
involving the mass-production of small, accu- 
rately-sized parts. 

The three parts illustrated above, for example, 
selected at random from thousands of such parts 
being turned out daily in the modern Taylor plant, 
involve two different types of Phenol Fibre and 
one of Vulcanized Fibre. No. 1 is a switch 
back machined from Phenol Fibre and having 
excellent moisture-resistance and electrical prop- 
erties. No. 2 is an end lamina for a fractional 
horsepower motor, punched and formed from 
Vulcanized Fibre. No. 3 is a coil bar support for 
a secret electronic device which is sawed, milled 
and drilled from Phenol Fibre having especially 
good insulating qualities and mechanical strength. 


If your production problem involves great quan- 
tities of parts with light weight, great strength, 
and special insulating or dielectric qualities, let 
our engineers tell you what Taylor can do for you. 


Write us “Today! 


TAYLOR 
FIBRE COMPANY 


Sheets, Rods, Tubes, and Fabricated Parts 





cause of heavy demands of military production. Under 
the new direction, no producer may use lead as a pro- 
tective sheath for copper insulated wire or cable unless 
it is one of the following types: (1) fire alarm and 
traffic control, (2) telephone and telegraph, (3) rail- 
way signal, (4) shipboard cable or (5) wire and cable 
rated at more than 2,000 volts. 
Furthermore, the direction limits the amount of lcad 
that a manufacturer may use in the manufacture of such 
cable during March 1945 to nine per cent of the amount 
he used during the calendar year 1944 in manufacturing 
these products. Beginning April 1, 1945, during any 


| one calendar quarter, a manufacturer may use 25 per 


cent of the amount of lead he used during 1944 in the 
manufacture of the permitted products. 


Freon 


The production of freon has been increased and 
stabilized sufficiently to permit a relaxation on restric- 
tions in its use in refrigeration and air conditioning sys- 
tems, according to WPB. 


Iron and Steel Scrap Ceiling 
Dealers or brokers may not pay more than ceiling 


| prices where iron and steel scrap is purchased for ship- 
| ment directly from producer to consumer, the Office of 
| Price Administration has stated. 


Due to the sudden upward trend of iron and steel 
scrap prices in markets where until recently sales were 
being made at prices as much as $3 per ton below the 
ceilings, it has been reported that certain dealers or 
brokers now are paying prices above the ceilings for 
scrap moving directly to consumers in order to cover 
their short contracts, OPA said. Where iron and steel! 
scrap is purchased for shipment directly from producer 
or preparer to consumer, a dealer or broker may not 
pay over-ceiling prices and resell at the ceiling. Such a 
transaction would be a violation of Maximum Price 


| Regulation No. 4. 


HIGH-FREQUENCY INDUCTION HEATING 


| Frank W. Curtis, Consulting Engineer, Induction 
Heating Corporation is the author of a new book by 
McGraw-Hill Book Company, Inc., $2.75. 


It is a comprehensive, semi-technical treatment of F 


| the entire field of induction heating. The principles 


upon which it is based, the equipment used in its appli- 


| cation, and the more common uses to which it has been 


put, make up the greater part of the book. There is a 


| chapter on designing a product, with particular refer- 


ence to the use of induction heating in production, and 
examples of adjustments and modifications in design 
for that purpose. 

Another chapter deals independently with the in- 


| duction principle applied to the heating of dielectrics. 
| Whereas metals can be heated or melted at frequencies 


ranging from sixty to a million cycles per second, f 
dielectric materials (insulation) have to be subjected 
to frequencies ranging up to fifty million cycles, This f 
field appears to have vast possibilities of usefulness FF 
still untouched. 
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No landing duck for them! 


“Eyes of the fleet” are the pilots of cruiser-based scout- 
ing planes. Catapulted into the air they seek out 
enemy ships; radio their location and the effect of 
our gunfire. 

But that’s just part of their job. On a flight that 
covers thousands of square miles of ocean they may 
bomb or strafe light vessels and submarines, machine 
gun Jap airplanes, lay smoke screens. 

On return, scouting planes must land near the 
motherships to be picked up by crane. There is no 
landing deck on a cruiser. They must hit the water 
after every flight! 

Part of Star’s job for the Navy is building the com- 
pact, powerful, shock-resistant motors for the hoist- 
ing cranes. Because motor failure could mean the loss 
of planes and men, the Navy was a “tough customer” 
when specifications for motors were written. But $i 
met those specifications - can meet yours when yap 
have a difficult motor problem. Star Electric Motors 
Company, 200 Bloomfield Avenue, Bloomfield, N. J. 


Wanted—Your Tough Motor Problems 


Star motor, above, was designed with the coop- 
eration of engineers of the McKiernan-Terry 
Corp., Harrison, N. J., to power the crane that 
lifts scouting planes aboard cruisers. 


Dozens of other types of motors designed and 
built by Star, are used on U. S. warcraft. While 
the Navy does not endorse any product, the fact 
that Star consistently satisfies “the world’s tough- 
est customer — the U. S. Navy” —is ample proof 
of the engineering ability of this 34-year old 
organization. If a standard Star motor (¥g to 
200 h.p.) does not meet your exact requirements 
we have the ability and the willingness to build 
one that does! Consult Star now. 


STAR 
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yg unattainable! 


There had always been a limit 
to precision cold rolling of 
strip steel. There was 
a point beyond which 
no man or machine 
could go in microm- 
etry. Perhaps you 
might produce a few 
inches of metal at a 
tolerance of two-ten- 
thousandths of an 
inch . . . but not miles 
of it! Today... for 
Uncle Sam . . . CMP 
is doing, with spe- 
cially constructed 
equipment and “unattainable” 
precision, that job which 
seemed impossible. 


CMP PRECISION 


THINSTEEL 


is the favorite of manufacturers who 
recognize the long-run economy of 
amazingly accurate gauge control. 
They appreciate. the wide choice of 
physicals always to be had in cold 
rolled strip steel from the PIONEERS 
of PRECISION—CMP. The right metal 
for the job . . . built to your specifica- 
tions . . . will guarantee safety of your 
dies and machinery .. . cut waste... 
deliver more parts per ton... and 
please more consumers of your fin- 
ished product. Why not investigate? 


THINSTEEL FACTS 


Gauges Thin As .001” Widths Up To 24” 
Coils Up To 300 Lbs. Per Inch of Width 
Extremely Close Tolerances 
Standard Finishes Carbon Grades 
Wide Range of Physicals 









yg SAD LER, 


SUR a 
THE COLD METAL PRODUCTS CO. 


SUBSIDIARY OF THE COLD METAL PROCESS CO., YounGstown, OH!10 
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Radio Engineers Meet 
(Continued from page 118) 





tors” (Wallace C. Rudd, Induction Heating Corp.), “A 
High-Frequency Wattmeter and its Uses in Industrial 
Applications” (Eugene Mittelmann, [Illinois Tool 
Works), and “Radio-Frequency Dehydration of (cer- 
tain pharmaceutical) Materials” (George H. Brown, 
R. A. Bierwirth and Cyril N. Hoyler, RCA Labs.). 
Mr. Cockrell in his paper said, “The major differ- 
ence between communication electronics, such as radio 
and wireless, and industrial electronics, is the heavy 
emphasis which is placed on all costs in the industrial 
field. . . . To hold its own in the industrial field elec- 
tronic equipment must either do a job more econom- 
ically than it can be done by other means, or it must 
do it so much better that the additional cost will be 
justified.” | 
Because current activities in the radio field are so 
closely related to military operations there was fre- 
quently evident in the course of technical sessioris a re- 
luctance and inability to discuss many interesting 
aspects of the subject under consideration. One se- 
cured the impression, however, that postwar radio 
equipment for civilian use is expected to be smaller 
than designs of the prewar period. Miniature tubes 
come in for consideration as well as the new “disk-seal” 
tubes which are adapted to very high frequencies. 


ELECTRIC INDUSTRIAL TRUCKS 
Orders for electric industrial trucks of all kinds, totaling 
almost four million dollars, were booked by eight manu- 
facturers in December, according to an announcement 
of the Electrical Industrial Truck Association. Seven- 
eighths of the total value represents trucks of the canti- 
lever type. Most of the remainder is for crane types. 


CHARLES FREDERICK BURGESS 


Charles Frederick Burgess, chemical engineer and 
founder of the Burgess Industries, including the Bur- 
gess Battery Company, died February 13 in New York 
after a brief illness. He was 72 years old. 

Mr. Burgess was born in Oshkosh, Wisconsin, and 
attended the University of Wisconsin which gave him 
his degree in electrical engineering. He was Professor 
of Chemical Engineering at the University for thirteen 
years, resigning in 1913 to enter manufacturing. 

He patented more than forty inventions including a 
process for the electrolytic purification of iron, several 
alloys, and various improvements in dry cells. His 
alma mater made him an honorary Doctor of Science in 
1926. The Qctave Chanute Medal was awarded him 
by the Western Society of Engineers in 1911 and the 
Perkin Medal by the Society of Chemical Industry in 
1932, the latter including a citation for “distinguished 
services in the field of applied chemistry.” In 1942 Dr 
Burgess was awarded the Acheson Medal by the Elec- 
trochemical Society. He was a past-president of the 
American Electrochemical Society and a member of 
many other technical and scientific organizations. 
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- To provide unfailing insulation for medium and high | 

- frequency apparatus, under the severest operating con- 
ditions, including especially, high humidity . . . that’s 
the war assignment of Resinox 7934. 


This compound (mica-filled), based on a new phenol 
* formaldehyde resin developed by Monsanto’s plastic 
d research, is available now in commercial quantities to 
molders of apparatus for military and naval end use. 
Resinox 7934 is suitable for:both transfer and com- 
pression molding. 





For full details write, wire or phone: MONSANTO 
CHEMICAL COMPANY, Plastics Division, Springfield 2, 
Massachusetts. 


—- “SS ~ bi 


— » 


The broad and versatile family of Monsanto 
Plastics includes: Lustron polystyrenes * Cerex 
heat resistant thermoplastics « Vinyl acetals 
Nitron cellulose nitrates * Fibestos cellulose ace- - 
tates * Resinox phenolics * Thalid for impression 
molding * Resimene melamines. Forms in which 
they are supplied include: Sheets * Rods * Tubes 
Molding Compounds ¢ Industrial Resins * Coating 
Compounds * Vuepak rigid, transparent pack- 
aging materials. 


MONSANTO 
PLASTICS 


GERVING INDUSTRY...WHICH SERVES MANKING 


 —_— at «=6—E Dl let CCD 





MARCH 1945 


CARBON 
PRODUCTS 


A Dependable Source of Supply 
for ALL of your Carbon needs... 


As basic manufacturers, we can 
supply all types and grades of 
carbon; we can mold, cut or 
machine this carbon to any prac- 
tical size or shape; and we can 
adapt it, generally, for any use 
to which carbon can be put. 


HELPFUL ENGINEERING 
AND DELIVERY SERVICE 


Standard sizes and grades of motor and generator 
brushes, contacts, welding electrodes, arc light carbons, 
etc., are carried in stock. 

The trademark “BBB” identifies carbon products of 
our manufacture; the symbol of a complete carbon 
service. 


Write us about your needs 


Becker Brothers Carbon Co. 


RY bol tbe tee CICERO, ILLINOIS 


Paste me Sa satel oe 





. With Built-in Resistors for 
use with NE51 NEON LAMPS! 


HE far greater economy, 
efficiency, and reliabili- 
ty of the new NE 51 NEON 
LAMPS has created a great 
deal of interest in our new- 
est NEON light assemblies. 
Drake No. 50N and No. 
51N Assemblies are shipped 
complete with NE 51 Neon 
Lamps... all ready to con- 
nect to 105 to 125 volt 
sources. Attractive plastic 
shields that cover and pro- 
tect the Neon lamps will be 
ready about April, 1945. 
Consider Drake Patented 
Neon Assemblies . . . the 
sturdy units that save power 
(1/25 watt)—last longer— 
(3000 hrs.) and have a 
wider voltage range. 


. 


4 


te) Socket and Jewel Light Assemblies 
DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. © CHICAGO, U.S.A. 


New Materials, Equipment, Electrical 
and Mechanical Parts, Finishes 
(Continued from page 160) 


drilled holes for fastening down with bolts or screws 
when surface mounting arrangement is desired. A 
conduit connection is provided in one side of the case 
which may be turned so that the conduit opening is on 
the most convenient side. To mount the station semi- 
flush, it is necessary to bore round holes in the panel 
for clearance of the push button element and cover 
screws. Spacers are furnished for insertion beneath 
the push button element to equal the thickness of the 
steel panel. Clark Controller Co., 1146 East 152nd St., 
Cleveland 10, O. 


EXPLOSION-PROOF TIMING MOTOR 


This new motor was developed for use in connection 


.with automatic controls in industrial processes where 


atmospheres containing ethyl ether vapor, gasoline, 
petroleum, naphtha, alcohols, acetone, lacquer solvent 
vapots or natural gas may be found. It is totally en- 
closed in a bronze casting with removable screw cover 
and is adapted for explosion-proof conduit mounting. 
It can be supplied in various shaft speeds, voltages and 
frequency. Warren Telechron Company, Ashland, Mass. 


TELEPHONE TYPE RELAY 


The standard contacts of this long telephone type relay 
are made of platinum-iridium or of palladium with a 
diameter of approximately 345 in. and rated at 150 
watts, 3 amperes, maximum. For higher voltage cir- 


cuits where silver oxide will not interfere with opera- 
tion, silver contacts are available with ratings of 150 
watts, 14%4 amperes. Any combination of switches up 
to 5-pole, double-throw in one stack or 10-pole, double- 
throw in two stacks, is available. Phenol formaldehyde 
which has a high mechanical strength is used for in- 
sulation between switches. This is baked to exclude 
moisture and assembled to the relay under pressure 
with a special clamping fixture. It will not break down 
under a test of 900 volts, 60 cycles, between contact 
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It’s like using the minute antenna of an insect 
for a task demanding the driving force of an 
elephant . . . yet it’s being done — electronically 
— with Photoswitch Pilot Relay. 

Wherever an electrical circuit is to be con- 
trolled by a delicate actuating medium not 
capable of functioning directly, the Pilot Relay 
acts as intermediary . . . permits three mil- 
lionths of an ampere to control any electrical load. 
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* Diverse in application — adaptable to count- 
ent less industrial processes, Photoswitch Pilot 
en- — Relay is used for break-detection stop-motion 
ver control on textile looms, warpers and winders 
ng: ... paper processing equipment . . . wire strand- 
ing machines. It monitors feed and keeps pro- 
duction count on automatic punch presses 

. serves as a limit switch on machine tools 
ay . . . automatically regulates liquid levels ... 
a increases life of meter relays. Why not put it 
50 to work to solve your own control problem? 
oe Write for Bulletin 900-A. 

R-1 
° 
inte 
life accuracy. 
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CAMBRIDGE 42, MASSACHUSETTS 
District Offices in All Principal Cities 
ELECTRONIC CONTROLS FOR EVERY INDUSTRIAL PURPOSE 
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Lamicoid Fabricators apply 
ENGINEERING EXPERIENCE 
Lo Zuality and Zuantity Production 


* 
LF. Engraved Lamicoid 


FOR ELECTRICAL AND GENERAL PURPOSES 


Precise, Clean, and Sharp... these panels 
represent the natural results of engineered 
fabricating. LF technicians are qualified by 
specialized experience... they know how 
to plan and produce in meeting exacting 
fabricating requirements. 

This engineering procedure for precision 
fabricated parts may suggest new methods for 

+ simplifying your production. Your inquiries 
will receive cooperative responses. ..promptly. 


Lamicoid Fabricators Inc., 3600 Potomac Ave. 
Chicago 51, Illinois 


LAMICOID FABRICATORS INC- 


Midwest Fabricators for Mica Insulator Co. 


Specialists in fabricating laminated 
NICO TRUE Laae Se ME) aS 
SAE TCM RDA TT 


| 
| 








terminals or contact terminals and frame. Ratings are 
from 3 to 115 volts, 240 to 8 milliamperes ; coil resist- 
ance, 12.5 to 18,400 ohms; weight, 9 oz. (DPDT), 
Guardian Electric Company, 1400 West Washington 
Blvd., Chicago 7, Ill. 


FLUORESCENT LAMP STARTER 


Containing an enclosed condenser to prevent radio 
interference, this fluorescent lamp glow switch starter 
has two outside terminals, connected to each side of the 
lamp. When current is applied, there is practically no 


voltage drop across the lamp. An ionization occurs in 
the low pressure neon or argon atmosphere tube of the 
starter. Contacts in the tube are normally open but 
are closed through the glow discharge which heats the 
bimetal U-element and starts preheating of the cathodes. 
Glow discharge in the starter is eliminated when the 
contacts are closed and the bimetal cools and returns 
to its normal position, generating, with assistance of the 
ballast, its own voltage to start the lamp. When the 
lamp is started, the voltage drop across it is sufficient 
to prevent further starter glow. Burkaw Electric Com- 
pany, 107 East 29th St., New York 16, N. Y. 


INSULATED CARBON RESISTORS 


These components are %- and l-watt units housed in 
one-piece natural brown, molded phenolic cases, instead 
of ceramic insulation. The molded construction results 


in better protection against humidity and salt water 
immersion. They are available in resistance values 
from 0.5 ohm to 100 megohms. Another line of compact, 
hot molded, insulated resistors come in 4, %, 1 and 2 
watt ratings. The resistance mix and insulation ma 
terial are molded simultaneously as an integral unit 
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techniques, 


ym hundreds of applications of 
i ae in obtaining unusual 
‘ high strength aluminum 


rr combinations of physical 
mi service conditions; how 
SIC: and heat treatment 
m alloys to protect your product 


possibilities which may be realized 
permanent-mold-castings and metal from 


M facts resulting from comparisons of materials, proc- 
S, amd costs usually overlooked and unappreciated except 

those of broad specialized experience in the highly skilled 
t of permanent-mold-casting on a mass production basis, 


depend on the Use ot Aluminum Alloys? 


If you are looking ahead toward that bright and not 
so distant day when free enterprise will return to a 
competitive basis, maybe you’d better check up on the 
uses and merits of permanent-mold-castings through 
a Permold Engineering and Metallurgical Review, and 
get acquainted with things that point to a better and 
more prosperous future. 


Permanent-mold-casting techniques utilize to the 
utmost the excellent physical properties and heat treat- 
ment potentialities of aluminum alloys. 


High strength and light weight will be a tough team 
to beat in peacetime products. Permanent-mold-casting 
techniques develop, by the chill effect of the metal 
mold, the maximum strength and soundness inherent 
in aluminum alloys. Practically all of the high strength 
aluminum casting alloys can be utilized. This strength 
can be increased by heat treatment to a point that can- 
not be equalled by castings made by any other process. 


ve safety in designing; hence, lighter weight sections. 
_ piece price for each part at the point of assembly 
is»usually the result of: (1) Employing the correct 
peMpanent-mold-casting technique; (2) of taking 
advagtage of the savings available through the use of 
metalfrom re-melt sources; (3) of a simple, straight- 
forw: design which permits a high rate of mass 


production with minimum scrap loss in machining’ 


and proassing. 


A Permold Engineering and Metallurgical Review will 
identify th@guality and cost reduction advantages of 
aluminum ys in permanent-mold-castings for you. 
To obtain th® utmost of these advantages, designing 
must be done qepecially for permanent-mold-casting 
techniques. 


Ask a Permold sents or Metallurgist to show you 
how to design fog strength to meet a given service 
condition and to rédluce cost at the point of assembly. 


Higher strength, plus uniformity, in casting permMol He representQ@Permold’s 24 years of venture- 


quality permits the use of a much lower factor 


some technical < foundry experience. 


THE PERMOLD COMPANY 


800 West Liberty Street e MEDINA, OHIO 


In the Cleveland Industrial Area 






































These resistors are manufactured only in RMA pre 
ferred values from 220 ohms up to and including 4,7 
megohms. These units vary in length according to 
type: 34, %e, 1%, 7%e in. Diameters are .135, Yo, 
3g, 1%, in. There is a maximum of 1% in. on all wire 
leads. Erie Resistor Corp., 640 West 12th St., Erie, 
Pa. 


PLASTIC BLIND RIVET 


The important point of this blind rivet design involves 
the shape of the tapered shank so that the rivet forms 
its own undercut on the upset end when the plug is 


HERMETICALLY SEALED 
TRANSFORMERS 


We are completely equipped to build and test 
these transformers to meet the 5-cycle test. 
We invite inquiries. 


.@ 
DONGAN ELECTRIC MFG. COMPANY 
2979 FRANKLIN ST. 
DETROIT 7, MICH. 


The Dongan Line |) | driven. The rivet is applied by pressing tapered fingers 
Since Ninclecn Mine? into a drilled hole. Taper on the outside diameter of 
4 the fingers reduces the inside diameter of the shank, 
the rivet and work being held in place by the pressure 
of the depressed fingers.. Impact from the rivet gun 
shears the plug and drives it into the plastic shank 
until the plug is flush with both ends of the rivet. This 
component may be singly inserted or assembled in 
“sticks” by inserting the undriven plug of one rivet 
into the shank of another. Victory Manufacturing 
Company, Plastic Development Division, 1105 Fair 
Oaks Avenue, South Pasadena, Calif. 


SHALLOW-DEPTH INDICATING LIGHT 


The overall depth of this shallow-depth indicating light 
from the front of the panel to the extreme end of the 
insulation barrier is only one inch. It is for single-hole 


Twenty-five years’ experience in 

solving all types of Relay Problems 

. . . Complete facilities for Design- 

ing, Engineering, Manufacturing . . . Specialists in producing Relays 
of exceptional power and sensitivity for Aircraft, Intercommunica- 
tions Systems, Electronic Devices. Exclusive Kurman features provide 
greater dependability, longer life, more precise performance . 


Send data for quotations. Write for new descriptive Bulletins. 
mounting in a 13@ in. diameter hole in panels up to 


K UJ R mn fH ELECTRIC ' Y% in. in thickness. The screw type lens-cap, which 


CO. contains the heavy-walled glass lens, is removed from 


35-18 37th STREET © LONG ISLAND CITY 1, N. Y the front of the’ panel, allowing for easy insertion and 
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NO OTHER SHEAVE 


Split hub makes in- 
Stallation easy. Hub 
stays put—only rim 
is changed. Bigger 
pull-up bolts—higher 


taper cone pressure. 


Worthington’s QD Sheave is easy to get on, 
easy to get off, yet always tight on the shaft 


The most certain way to give the 
users of your product utmost 
freedom from maintenance troubles 
on V-belt drives is to specify 
Worthington Multi-V-Drives with 
Worthington QD Sheave. 

1.The Best Engineered Drive. 
With the QD, the hub stays put, be- 
cause a variety of sizes of rims fit it. 
When changes are made for different 
speeds, the rim is easily removed and 
replaced. On all other sheaves, the 
hub has to be loosened, presenting a 
realignment problem when the hub is 


drawn up to the rim. Once you put on 
the hub of the QD sheave, alignment 
problems are permanently solved. 

2. The Most Accurate Belt Selec- 
tion. Worthington’s Master Manual 
will help your customers make truly 
accurate belt selections. This man- 
ual, when used in conjunction with 
Worthington-Goodyear Endless Cord 
V-Belts, results in balanced per- 
formance—sheave and belt working 
together to satisfy the original idea 
of the inventor. Use the coupon 
below for complete details. 


HAS THESE 3 ADVANTAGES 


You can select the right drive to 
fit your job exactly in three minutes 
by the watch—using just plain every- 
day arithmetic. 


Scientifically evaluated, after years 
of laboratory tests, all factors affect- 
ing V-Belt life and V-Belt efficiency 
were taken into consideration so that 
each selection is guaranteed to give 
peak performance under all condi- 
tions for which it is recommended. 


This 72 page indexed manual does 
your Multi-V-Drive engineering for 
you. Be sure to get your personal 
copy. 


MV4-11A 


i ariable Speed 
Centrifugal Gieas Multi-V-Drives 


Vertical & Horizontal Liquid 
Compressors Meters 


ees 


Rotary 


\o 


Steam & Power 
Pumps 


Standard Products Division 
Worthington Pump and Machinery Corporation 
Harrison, N. J. 


Please send literature and information on Worth- 


BSEMINO THE NAME ington QD Sheaves. 


NGTON 
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OE 
A LOT of COIL TROUBLES 
IN ADVANCE! * 


. 


fed 


PRECISION 


BOBBINS 


MEAN 


@ Spiral winding and heat-treated compression for 
greater strength. 


@ Lower moisture absorption. 
@ Most efficient insulation. 
@ Closer sizing to dimensions. 
@ Lightest weight possible. 


@ Space-saving. 


Made exactly to your specifi- 
cations. Ask for samples 
Dielectric Kraft, Fish Paper, 
Cellulose Acetate, or combi- 
nations. Precision Flanges 
flat, recessed or embossed. 


Also Mfrs. of spirally wound 
paper tubes for coil bases. 
New extended Mandrel list of 


750 sizes ready. Ask for it. RECTANGULAR 


ANY SHAPE 


PRECISION PAPER TUBE COMPANY 


2035 West Charleston Street, Chicago 47, lil. 


removal of the lamp bulb. The molded phenol formal- 
dehyde socket is of the candelabra screw-base type for 
use with a 120-volt tungsten lamp. Terminal screws 
go directly to the two sides of the lamp contacting 
members, providing a direct-line electrical contact, with- 
out the use of solder or employment of a “press-fit” 
assembly. H. R. Kirkland Company, 810 King Sz., 
Morristown, N, J. 


CENTER-CONTACT RECTIFIER 


Applicable in radio, communications, aviation, elec- 
tronics, and railway signaling equipment and wherever 
direct current is required from an alternating-current 


Ey 


source, this center-contact construction in metal-plate 
rectifiers permits a new method of coating for protec- 
tion against fungus-bearing, salt spray-laden or corro- 
sive atmospheres. This construction is available in the 
same range of sizes and capacities as the standard petal- 
type contact rectifiers. It features high voltage per 
plate over a wide range of capacity. Selenium Rectifier 
Products, Federal Telephone and Radio Corporation, 
32 Central Ave., Newark, N. J. 


POLYVINYL WIRE MARKERS 


These wire markers of polyvinyl are available in all 
colors as well as in transparent material of any diam- 
eter or length. They are applied by slipping onto the 


conductor, eliminating crimping and possibility of 1n- 
jury to the insulation. Insulating properties of poly- 
vinyl] material are offered as additional safeguards 
against shorts. William Brand & Company, 276 
Fourth Ave., New York 10, N. Y. . 
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Yes THATS THE TICKET 


TO SPEED UP YOUR WINDING OPERATIONS, make each coil and motor Rubber-Jacketed: 
last longer, reduce costly shutdowns. eo 
With Roebling Magnet Wire you get uniformly “dead soft” con- 
ductors of high conductivity copper, fully annealed. It’s that softness 
which makes it easy to handle from one coil end to another, cuts time 
wasted in forming and working, minimizes the stretch and strain 
that leads to wire failure. Broided 
And whatever your insulation specifications—for flexibility, tough- Flexible Cords 
ness, dielectric strength, heat-aging, stretch, abrasion-resistance— 
Roebling can fill them. Pick what you need from the wide range of 
Roebling magnet wire insulations; single, double or triple cotton; : 
asbestos tape and cotton; silk; enamel; paper; enamel and silk; e 
enamel and cotton; enamel and cellophane; Roeglas (fiberglas) ; and 
Roevar (polyvinyl acetal synthetic). tan Be 
Quality throughout is assured because Roebling, with its unexcelled p a3 
modern facilities, performs every manufacturing operation from hot- 
rolling copper bars to testing the finished wire product. 
Write us for Magnet Wire catalogs or engineering assistance. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 


PACEMAKER IN WIRE PRODUCTS 


WIRE ROPE AND STRAND © FITTINGS * SLINGS * SUSPENSION BRIDGES AND CABLES * WIRE CLOTH AND NETTING 
COLD ROLLED STRIP * AERIAL WIRE ROPE SYSTEMS * ROUND AND SHAPED WIRE ¢ ELECTRICAL WIRES AND CABLES 
AIRCORD, SWAGED TERMINALS AND ASSEMBLIES + HIGH AND LOW CARBON ACID AND BASIC OPEN HEARTH STEELS 
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FRACTIONAL 
H. P. Motors 


INDUCTION 
SHADED POLE 
D.C. LOW AND 

STANDARD VOLT- 
AGE - AC - DC 
FROM '/s00 TO '/6H. P. 


SIGNAL ELECTRIC MFG CO. 


MENOMINEE, MICHIGAN 


wT 


paver ual 


Oi" 





Events, Developments and Trends 
Affecting Men, Companies or Associations 


Ralph J. Cordiner has been elected vice-president 
and assistant to the president of the General Electric 
Company, Schenectady, N. Y., it was recently an- 
nounced. He has been assistant to the president for 
the last eighteen months since his resignation as vice- 
chairman of the War Production Board. Mr. Cordiner 
has been with the General Electric Company since 
shortly after his graduation from college except for a 
period of three years during which he was president of 
Schick, Inc., of Stamford, Conn. He served success- 
ively as manager of the merchandise department, assist- 
ant-manager of appliance sales, manager of the radio 
division and manager of the appliance and merchandis- 
ing department. He is a director of various corpora- 
tions operating in the electrical field. 


RICHARD E. GOULD RALPH J. CORDINER 


Chief enginer of Aeroproducts Division of General 
Motors Corporation, Dayton, Ohio, is newly appointed 
Richard E. Gould, who for the last 14 years has held 
engineering and executive positions in the Frigidaire 
Division of General Motors. 


Succeeding Ellis L. Spray, recently elected vice 
president and general manager of the Westinghouse 
Electric Elevator Company, W. O. Lippman has been 
appointed to the position of assistant to the president 
of the Westinghouse Electric and Manufacturing Com- 
pany in charge of the headquarters manufacturing de- 
partment with offices in Pittsburgh. 


Within the Yoder Company, Cleveland, Ohio, manu- 
facturers of special production machinery for metal 
forming; coil handling equipment, metal slitting lines 
and cold-roll forming machinery, John Lucas, formerly 
vice president and assistant general manager has been 
elected president and general manager. Mr. Lucas was 
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Federal Cathodic Protection 
Rectifier, Model FTR 5114-S. Oxutput 20 am- 
beres at 10 to 40 volts. Other sizes as required. 
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“Leap-Frog” Corrosion damages underground 


pipes and cables. 


Pipes or other metal structures are in places 


electro-positive in relation to the soil and due 
to natural galvanic action corrosion results. 
Metal is taken away from one section of pipe 
and deposited somewhere else along the ex- 
posed pipe. 


By using Federal Cathodic Protection Recti- 
fiers, “Leap-Frog” corrosion is foiled. On con- 
stant guard is a direct current charge which 
cancels the harmful electrolytic corrosive ac- 
tion on oil, gas and water pipelines and under- 
ground cables. 


These Federal units have no moving parts, so 
they last indefinitely — with the absolute min- 
imum of attention. In desert heat or torrid 
dampness they keep on the job day and night. 


Proper engineering for the corrosion prob- 
lem at hand calls for the specialized 
consulting engineering service which 
is yours — when you look to Federal. 
Write today for full details. 








previously with the Lewis Foundry and Machine Com- 
pany of Pittsburgh, Pa. 























Newly appointed manager of the Foreign Engineer- 
ing Department of Westinghouse Electric & Manufac- 
turing Company is Ernest P. Schroeder. John T. 
Mathews becomes assistant manager. 





Neil K. Barr has been appointed chief enginer of the 
Copper Wire Engineering Association with headquar- 
ters at St. Louis, Mo. Mr. Barr was formerly con- 
nected with the Public Service Company of Northern 
Illinois. 





Formerly quality control engineer for General Elec- 
tric Company, Horace W. Royer has become product 
manager for. the Bendix home radio line. Prior to his 
connection with General Electric, Mr. Royer was as- 
sociated with Philco Corporation. 





















































—Skilled workers—Modern 
equipment—Trained supervision 
—and the close personal touch 
of the boss that keeps the job 
moving. 





Strip Resistors—Porcelain Heat- 
ing Elements—Standard and Spe- 
cial Heating Elements. 


H. W. TUTTLE & COMPANY 
Adrian, Michigan 


Write 
for 
Bulletin 
SIO1-A 


Se OM 
ea sla 


FRANCIS J. ROUAN HORACE W. ROYER 





Chief development engineer at Pitney-Bowes Post- 
age Meter Company, Stamford, Conn., is Francis J. 
Rouan who started as a cub draftsman with the com- 
pany in 1922. 





. Five new members have been added to the staff of 
Van Doren, Nowland & Schladermundt, industrial de- 
signers. These associates include Donald E. Dailey, 
design director of the Philadelphia office; Lester Geis, 
architectural and product designer; Charles L. Metz- 
ler, product design engineer; Norman H. Prince, di- 
rector of consumer research and Ladislav Rado, archi- 
tectural and product designer. 








| Former chief engineer of Cordley & Hayes Company, 
| James J. Corey has resigned to become president of 
| the newly established engineering firm, Refrigeration 
Development Corporation, Elmhurst, N. Y. 







At the Utica plant of Savage Arms Corporation, 
R. H. Swart, formerly with Nash-Kelvinator, General 
Refrigeration Corporation and Aviation Corporation of 


[IF YOU BUY COIL SPRINGS — ®te i Conponenans 
| merica, has been named director of refrigeration engi- 


{4 wire shapes, Snap-Clips, or any item made | peering. 
from either flat or round wire; pointed, | 

: threaded or welded; in any metal or finish; 
send us ycur inquiries. 





Philip D. Reed has been re-elected a director and 
chairman of the board of the General Electric Company. 
Mr. Reed was also elected chairman of the board of the 
International General Electric, a position formerly held 


. | F A cpp N KI | by Gerard Swope. 
3 | Formation of a new Technical Division within E. I 


gl | du Pont de Nemours & Company has been announced 
CF ¢ fe 4 | with Donald O. Notman as director. Dr. C. W. 


2) y) i 
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EXTENSIVE STOCKS OF FIBERGLAS 


aH See 


TAPES 


are available at M-R 


“Electrical Insulation 
PCED ae 


mi 
Ta 
ee 


FYiTt 


He Ca 


mm) |g 
Electrical Equipment 


Ue ae eC CO oe eee oo 
ture...corrosive acids, vapors or fumes... vils 
.. greases ..dust or dirt, the destructive ele- 
ments of ordinary electrical insulations WON'T 
AFFECT M-R FIBERGLAS 
INSULATION. 
R WALL SHEET OU a em Cre 
coms o eergrage commen come ion abounds with fewer breakdowns, less 
maintenance, elimination of waste, sav- 
ings in labor and materials and proves 
its value as the optimum in electrical in- 
sulation protection. 
Widths range from *s to 1! inches: 
OW tto ait to Pe en eee 
Tensile Strength: extraordinary — ex- 
ample—tape '2" wide and .003 thick— 
80 pounds. Fiberglas tapes, because 
Tar ede cee Ce ea 
should he specified one size thinner than 
other makes. 


Obtain your Fiberglas 


ICT eae ee et edi 


FREE FOR THE ASKING «= * “S33 ips ts 
FREE FOR THE ASKING 2 MITCHELL-RAND 
Card of Varnished Tubing BN acs ee _ , 7 oF 
with samples ranging from size 0 to 20 to ; ICR a 
fit Roe —— .032 S as pee , , , Fiberglas and its electrical insula- 
valuable aids, are the M- vide Book o' ec- hy : pores ay ae 

trical Insulation . . . the Wall Chart with reference on SL Sahl tached 
tables, electrical symbols, allowable capacities of con- 
ductors, dielectric averages, thicknesses of insulating 
materials and tap drill sizes . . . and the M-R Wax and 
Compound Guide Book . . . they are full of valuable informa- 
tion . . . write for them on your letterhead. 


a5 
3 


— 
cS 
A 


MEAS is 


MITCHELL-RAND INSULATION COMPANY, INC. 


51 MURRAY STREET COrtlandt 7-9264 NEW YORK 7, N. Y. 


aT Te TT iL TT eT ee Te mil) A PARTIAL LIST OF M-R PRODUCTS 
Insulating Papers and Twines ‘ 

Cable Filling and Pothvad Compounds Cotton Tapes, Webbings and Sicevings Extruded Plastic Tubing 

Friction Tape and Splice Impregnoted Varnish Tubing Varnished Cambric Cloth and Tape 
Transformer Compounds Insulating Varnishes of all types Mica Plate, Tape, Peper, Cloth and Tubing 


Fiberglos Saturated Sleeving and Varnished Tubing 
aoe ee ee a Asbestos Sleeving and Tope 


MARCH 1945 









NeWeL CUSTOM MADE 


US a as 























of special coil and 








transformer manufac- 








turing for industry, 
laboratory, research 














and instrument mak- 

















to Army, Navy and 
Signal Corps require- 














ments. 





@ Units 1 watt to 100 KVA 

@ Prompt Service on single or small: lots 

®@ Specialist in special transformers & coils for 
research, experimental and product develop- 
ment work 

@ Engineering Service to Meet Special Appli- 
cations 


NOTHELFER <> 


WINDING LABS. 


118 ALBEMARLE AVE., TRENTON, N. J. 
























































ENCLOSED GEARED-HEAD MOTORS 


350 n.fc.m. tel revolution tnT hours 


Since their introduction 5 years ago, these motors 
have proved extremely satisfactory in service and 
have been applied successfully to such exacting jobs 
as locating telescopes, directing radio beams, for 
voltage controllers, and many other uses. Practically 
Write gr any gear ratio from 7.2/1 up to 1,098,632/1 can be 
Data and furnished. Furnished with either shaded-pole induc- 
tion or synchronous motor. Shaft is centrally located. 
Prices Accurate, durable construction throughout. 





































































More than 20 years | 


ers. Built to conform | 








Tucker will be chemical director and Dr. Sterling 
Temple will be a special assistant to Dr. Tucker. 
Headquarters are in Wilmington, Del. 


The appointment of George S. Ryan as assistant to 
the vice president of Westinghouse Electric & Manu- 
facturing Company has been announced. 


Now on inactive duty after three years in the U. S 
Navy, Lieut.-Commander J. Harry Evans has been 
named general manager of Paragon Paint & Varnis} 
Corporation. 


A new member of the RMA Board of Directors is 
F. A. Hiter, senior vice president of Stewart-Warne: 
Corp., Chicago. He was elected by the Executive Com- 
mittee of RMA Set Division, to fill a vacancy caused 
by the resignation of L. L. Kelsey, formerly wit! 
Stewart-Warner Corp. and now with Belmont Radic 
Corporation. 


Dr. Bennett S. Ellefson has been named assistant 
to the vice president in charge of engineering, Sylvania 
Electric Products, Inc. Associated with the company 
since 1937, Dr. Ellefson has specialized in research on 
fluorescent screens, special uses of glass, fluorescent 
powders for cathode ray tubes and war products. 


DR. B. S. ELLEFSON 







CARL J. HOLLATZ 


Formerly executive vice president of Ken-Rad Tube 
& Lamp Corp., Carl J. Hollatz will manage the new 
Ken-Rad Division of the Electronics Department of 
General Electric Co. General Electric has purchased 
the radio tube manufacturing and plant facilities but 
not the electric lamp manufacturing business of Ken- 
Rad. L. R. O’Brien and R. W. Metzner, former 
executives in the Ken-Rad Corp., have been appointed 
sales managers in the Tube Div., Electronics Dept. Gen- 
eral Electric Co. 





Newly appointed manager of the Vinylite wire and 
cable compounds division of Bakelite Corp., unit of 
Union Carbide & Carbon Corp., is J. E. Brister. 


Chief engineer of Mycalex Corp. of America since 
1942, A. J. Monack has been elected vice president in 
charge of engineering. 


For the past 15 years assistant manager of the Gen- 
eral Electric Company’s Patent Department, Harry 
E. Dunham has been appointed manager. Harry R 
Mayers becomes assistant manager of the Patent De 
partment. Mr. Mayers has previously been in charg: 
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MOip 
ED 
OF NYLON...six aT A TIME 


SDE Ste Mi elma ai last lan ats 
fine-wire winding bobbins were easy for Nylon 


_.. but hard for the molder. 


Nylon, when heated to molding temperature, flows 
so freely that unless the die design, feed controls, 
technique and timing are all equal to the task . . . 


you're in for a stew of spews! 


By way of the photo herewith Consolidated happily 
reports success with the assignment . . . and desires 
to make known the fact that its engineering staffs are 
well up on their plastics know-how. If you have a miolding 


problem, Consolidated would appreciate your inquiry. 


eR MN am a Se ace caer 


Py 309 CHERRY STREET, SCRANTON 2, PA. 
BRANCHES: NEW YORK «+ BRIDGEPORT 
CHICAGO + DETROIT * CLEVELAND 





CHACE 


Tagua 


Tale 


35 types of Chace 
Thermostatic Bimetals in sheets, 
strips, shapes to specifications, and 
sub-assemblies are being supplied 
to manufacturers for use in vital 
instruments and controls for 


planes, ships, tanks and trucks. 


Chace is always ready and anxious 
to cooperate with you on any 
problems pertaining to actuating 
elements for temperature respon- 


sive devices. 


wu. €HAC Eco 


f 


Thermostatic Bimetals and Special Alloys 
1608 BEARD AVE + DETROIT 9, MICH. 





of a section of the government division in the GE Elec. J 
tronics Department. 


The appointment of William Lawson to the posi- 
tion of production coordinator at Proctor Electric Com- 
pany, Philadelphia, Pa., has been announced by R. M.f 
Oliver, vice president of the company. 


Recently joining the organization of Ohio Nut &§& 
Bolt Company, Berea, Ohio, George Cooke Lea has 
become vice president succeeding the late Homer J.— 
Wilkinson. : 


Within American Machine & Foundry Company, § 
Brooklyn, N. Y., Roland P. Soule has been elected 
vice president in charge of research and development. 
He was formerly a consulting engineer. 


Ernest W. Clark who has been associated with 
General Electric Company since 1907 in various ca- 
pacities in the Wire and Cable Division, has retired and 
is now connected with the Syncro Machine Company, 


GEORGE L. MORRIS ERNEST W. CLARK 


Perth Amboy, N. J., as consulting engineer. Also an- 
nounced is the election of George L. Morris to the 
position of vice president in charge of the Wire and 
Special Machinery Division of the company. Mr. Mor- 
ris will continue to carry on as general sales manager. 


Frederick W. Moore has recently been named gen- 
eral production manager of the propeller division of 
Curtiss-Wright Corporation. 


Succeeding General Charles G. Dawes, Niles 
Trammell, president of the National Broadcasting 
Company has been elected to the board of directors of 


RCA. 


Allen Robinson has recently been appointed head 
electrical engineer of American Steel & Wire Company, 
subsidiary of U. S. Steel Corporation. Clare L. 
Becker has been named assistant electrical engineer. 
Both will be located in the Cleveland office. 


Appointed assistant director of the Headquarters 
Manufacturing Engineering Department at Westing- 
house Electric & Manufacturing Company, Pittsburgh, 
Pa., is S. C. Hoey who has been connected with the 
company since 1902. 


Within General Machine Company, Inc., Emaus, 
Pa., Frederick Kalmbach, Jr., has been elected presi- 
dent of the company to succeed his father, Fred Kalm- 
bach, who remains as chairman of the board of direc- 
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If you will need low-cost, high-quality 


BALLET BEARINGS 


for products like these ee 
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a Our plant facilities and experienced 

the manpower belong in your picture... 

and 

or- They belong in your picture because they will make it possible for you to 
secure, at low-cost, extremely high quality frictionless bearings for non- 
precision use. Such bearings will be in greater demand than ever before. 

en- For, in many cases, they will provide the answer to the post-war demand 

ol for higher performance standards at no increase in product cost. 


For years before the war, many leading producers of products, like those 
les — illustrated here, relied upon this organization for such bearings. Today, with 


ing augmented facilities and enriched experience, we are in a position to design 
of and manufacture practically any type of high-quality, low-cost ball bearing 
of the semi-precision and non-precision types, radial, thrust or combination. 
oad Sin 
ny, 
L. 
er. Let’s talk it over... 
Write for the Free Booklet on our facilities 
ers for the production of piston pins, ball bearings, NY oad Pv: 
ig- hardened and ground screw machine parts; and 
zh, heat treated, hydrogen copper brazed steel stamp- ar gt) il eee ell a 
the & ing or forging assemblies. Burgess-Norton Mfg. 


ae 40 years in GENEVA, ILLINOIS 
Co., 100 Peyton Street, Geneva, Illinois. Seem 


ot Part ts Petes ade Hight Eh wbias il is Satisfactory lo ea Codilinies 
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IMMEDIATELY 
AVAILABLE 


IDEAL 
“WIRE-NUTS” 


(Solderless, Tapeless Wire Connectors) 


FOR BETTER- 
LOWER-COST WIRE JOINTS 


Make WIRE JOINTS THE MODERN WAY—AVOID DE- 
LAYS due to shortage of tin and rubber as required for solder 
and tape. For better, lower-cost wire joints, for anything elec- 
trical from the smallest appliance to the largest machine tool, 
use IDEAL “Wire-Nuts,” the solderless, tapeless wire connec- 
tors. Easy to use—just strip wires, screw on—that’s all. Faster, 
Neater, Safer. Approved by Underwriters’ Laboratories, Inc. 
Plan to buy now for IMMEDIATE or FUTURE DELIVERY. 
FREE SAMPLES on request. 


A_SIZE FOR EVERY JOB! 


CROSS-SECTION OF 
Tes Vee at ae a 
De 

73 

813 

CIE: 

et) 

or. F1 

160 

479 


DRESSER CO 


IDEAL COMMUTATOR 


Electrical Products Division 


1008 PARK AVE. SYCAMORE, ILLINOIS 
Sales Offices in All Principal Cities 


236 





tors. Also, M. Lindroth, production manager and 
purchasing agent was elected vice president of the com- 
pany. 


C. O. Kleinsmith has been elected a vice president 
of National Carbon Company, Inc., a unit of Union Car- 
bide & Carbon Corporation, New York, N. Y. 


Detrex Corporation, Detroit, Mich., manufacturers 
of industrial cleaning equipment, chemical cleaning com- 
pounds, drycleaning machines, etc. has announced the 
election of A. O. Thalacker to become vice president 
and general manager of the company. 


Manufacturers and distributors of electronic heating 
equipment, Aero-Crafts Corporation, Los Angeles, 
Calif., announces that Dr. Paul W. Ivey has been 
named executive manager of its subsidiary concern, 
Airtronics Manufacturing Company. 


Ajax Electric Company, Philadelphia, Pa., manufac- 
turers of immersed-electrode salt bath furnaces, an- 
nounces the appointment of A. R. Stargardter as chief 
metallurgist. Mr. Stargardter’s former affiliation was 
with Eastern Stainless Steel Corporation, Baltimore, 
Md., as chief metallurgist. 


A. R. STARGARDTER PAUL D. ZOTTU 


Paul D. Zottu, chief engineer of the Thermex Di- 
vision of the Girdler Corporation, has been elected a 
fellow of the Institute of Radio Engineers of which 
he has been a member since 1931. He was presented 
with the Fellowship Award at the Institute’s 1945 Win- 
ter Technical Meeting in New York. 


It has been announced that Jack Kaufman has 
joined the firm of Lewis Electronics as vice president. 
Mr. Kaufman has 20 years of valuable service and ex- 
perience in the vacuum tube industry. 


Within Skilsaw, Incorporated, Chicago, Ill., manu- 
facturers of portable electric tools, E. J. Kelley has 
been promoted to the office of vice president in charge 
of engineering. He was formerly secretary and for 
many years has directed engineering and new product 
development. 


Election of Walter E. Benoit as vice president of 
Westinghouse Radio Stations, Inc., has recently been 
announced. Mr. Benoit will take over substantial 
executive duties for all Westinghouse standard band 
and shortwave broadcasting facilities while continuing 
as assistant to the vice president, Radio and X-Ray 
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MAGNET WIRE 


ust take 


FORMEX* helps keep down rejects—lowers by lower costs of manufacturing the completed coil or 

cost of completed windings. installed winding. In addition, the choice of Formex 

Few operations put magnet wire to a tougher test than for new designs permits more compact windings, which, 
bench assembly of armatures and stators. And rough treatment in turn, save space, copper, and frame materials. 

is intensified by today’s push for high production despite Why not, right now, ask your G-E representative 

high labor turnover. for complete information and samples of Formex wire. 


Because of its exceptionally tough and flexible insulating General Electric Company, Schenectady 5, N. Y. 
film, FORMEX magnet wire can take a lot more such abuse 


than conventional enameled wire. When coils are being 
wound, bonded, baked, formed, or handled, this extra tough- Round wire sizes: No. 8 Awg fe .001 in. 
ness (and extra resistance to heat-shock and solvents) helps Rectangular wire: Full senge of sizes 
fo reduce rejects without requiring “babying” techniques. 
As the world’s largest user of magnet wire, General Electric 
makes the same sort of comparisons of installed costs as you BONDS sea 
might make. These comparisons show that, even in can—and 
those few cases where the cost of Formex may be keep all 
‘lightly higher than the cost of conventional magnet wire you buy 
which it replaced, the higher first cost is definitely offset 


*Trade-mark 


Reg. U.S. Pat. Off. GENERAL 8 ELECTRIC 
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Divisions. He will maintain headquarters in Baltimor 

At the Timken Roller Bearing Company, Canton, 

| Ohio, Everett C. Hite has been appointed combustio, 

| and refractories engineer in the Steel Mill Metallurgic, 

Department. Mr. Hite has previously been an assistan; 
engineer in the same department. 


Succeeding the late William T. Hedlund, John R 
Munn, a director of the Elastic Stop Nut Corporation 
of America has been chosen as president of the com. 
pany. Mr. Munn is also chairman of the board ¢ 
Munn & Steele, Inc., and a past-president of the Prince. 
ton Engineering Association. 


rotect 


Radios, Auto-Radios, Amplifiers, Fractional h.p. Motors, Electric 
Fences, Magnets, Control Circuits, Relays, pon Plate 
Circuits, Interrupters, Solenoids, Vibrators, etc., with 


Littelfuse 


UNDERWRITERS APPROVED 


3 AG Fuses (1%” longx'4” dia.) | 





EDWARD F. THEIS JOHN R. MUNN 


Elected vice president in charge of refrigerator pro- 
duction for Philco Corporation is Edward F. Thies 
who has, since 1942, been connected with the Curtiss- 
Wright Corporation as manager of the Indianapolis 
Propeller plant. 


Slo-Blo Type, 1/16 Straight Link Type, Sleeve I . $to 6 ore ; . a . 
so ama B90: V. sends i ene oe in ee aieetis The Jensen Radio Manufacturing Company, Chicago, 
. " ; ’ 
ante Sigh case leg.  V. Elements rosin ate sleeve over ele- | Ill., announces that Thomas A. White has been made 
Also oe as te controlled to prevent ment takes pressure | president and general manager. At the present time, 
a seen pester Bier imi ees aos bes | Mr. White is a vice president of the RMA and chair. 
; , +e nie | man of the amplifier and sound equipment division. 

These Littelfuses have long proved their dependability in a 

multitude of services in which their characteristics are essential 

—such as quick action, low lag—high lag for equipment having 

high inductive or Capacitative surges—protection of pressure 

shocks under short circuits, etc. 


Littelfuse 


3°%AB Fuses BAKELITE-ENCLOSED 


VAL ly “di These fuses in ratings of 8 to 20 amps, 
(14 flong 74 dia.) bakelite enclosed, give ample protec- 
tion where severe overloads might 
shatter glass. Nickel plated caps are 

secured by solder anchoring key. Fuse GEORGE 0. BOOMER THOMAS A. WHITE 
element has center ridge, for vibra- 


i . El is imbed i ; . 
ee peony ane | Succeeding the late Walter H. Girdler, Sr., George 


powder which confines and quickly O. Boomer has been elected president of the Girdlet 

a en Fae creel | Corporation, Louisville, Ky. He will also remain vict 

eel free to counsel Wit itte se on ! ; ' wey a ° 

any point of circuit protection. president and a member of the board of directors of the 
firm’s affiliate, Tube Turns, Incorporated. 


7 a 4 4 i E i - U CS t Fairchild Camera & Instrument Corporation, 


Jamaica, N. Y., celebrated its twenty-fifth anniversar) 
ililliea Ne AM Dc ngs ees go during the month of February. It began as the Fair 
ialerrigeedaseng te yn en a child Aerial Camera Corporation with an offic 
P d in New York, N. Y. Sherman M. Fairchild, founde' 
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In this rotor assembly, con- 
tact springs of Bridgeport’s 


Improved Phosphor Bronze, 
i are the heart of the 30-Amp 


Safety-Switch made. by 
Ark-Les Switch Corporation. 
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Positive, dependable contact... that’s a first 


requisite in safety-switch design! And that’s one 
reason why the Ark-Les Switch Corporation 
selected Bridgeport’s Improved Phosphor 
Bronze for the contact parts. 


Improved resiliency and fatigue resistance, 
plus adequate electrical conductivity, fine cor- 
rosion-resistance and ease of fabrication are all 
found in Bridgeport’s Phosphor Bronze. That’s 
why more and more manufacturers are specify- 
ing this modern engineering alloy for electrical 
parts and equipment. 


Engineers planning to increase service life 
are more generous in the use of Phosphor 
Bronze and other dependable alloys for vital 
parts whose sudden failure may ruin an other- 
wise carefully designed product. May we suggest 
that the metal specifications of every product 
should be carefully scrutinized to make sure 
that the best available material is being used. 
Ask your nearest Bridgeport representative to 
help you check up on the latest developments 
in copper-base alloys. 


ep BRIDGEPORT BRASS COMPANY 
“Bedgenprt 
co. BRIDGEPORT 2, CONN. -« _ Established 1865 


ation, / hoe lt ot Droge A PRODUCT OF 
oft BRIDGEPORT BRASS8S 





ble call as 
SWITCHES 


Hou- 


5 AMP — 
for water 
systems; 


tric "scales: 

actuating 

devices. 
| AMP — for 
pilot service; 20 AMP — for 
vending ma- ; bined elevators; con- 
chines: tem- : veyors; blue 
perature regu- water heaters: printing ma- 
lation: fire feed and speed chinery: stok- 
alarms. controls; farm ers; safety 

machinery; rail- devices: com- 

road signals. munication 

systems. 


Double Throw Units @ J 


Also Available 


Totally enclosed, 
hydrogen charged — 
DURAKOOL'S Pat- 
ented construction in- 
sures millions of 
contacts without fail- 
ure of any part. No 
glass to break! Ex- 
aes proof! Abso- 
tely silent! 


Here are mercury 
switches adaptable to 
almost any control 
job. 9 them! See for 
yourself their superior 
performance. 


All sizes furnished 
with or without stand- 
ard tilting mechanisms. 
Sisk deliveries! 
Write us today. 


65 AMP — extra 
heavy duty: ideal 
for motor starting 
and other types of 
tough jobs — no 
relay required. 


35 AMP — for 
motor starting: in- 
dustrial furnaces: 
oven controls: 
mining machinery 
— built for heavy 
loads. 


DURAKOOL, INC. 


ELKHART, INDIANA 


Custom Molded Plastics engineered by Midwest, consist- 
ently measure up to exacting specifications and require- , 
ments. Address your inquiries to MMM, confident that you 
are consulting an organization skilled and experienced in 
precision techniques for the production of plastics. 


tera tegen eS 


AND MANUFACTURING COMPA 
333 NORTH WHIPPLE STREET » CHICAGO 12 


of the organization, still continues as president with 
Ernest Robinson as senior vice president. 


Manufacturers of a complete line of air and hydraulic 
equipment for machine tools, etc., the Gerotor May 
Corporation, Baltimore, Md., recently purchased the 
Cotner Machine Products Company, Logansport, 
Ind. Plans for increased factory facilities at Logans. 
port have been completed and are already in the building 
stage. The Gerotor May Corporation is actively en- 
gaged in manufacturing and supplying an advanced de- 
sign of air and hydraulic valves and cylinders and other 
equipment for the war effort. 


Plans indicate that Faraday Electric Corporation 
will move its executive, sales and advertising offices to 
11 South La Salle Street, Chicago 3, Ill., about March 
1. These offices were formerly in Adrian, Mich. 


The twentieth anniversary of the founding of Snyder 
Tool & Engineering Company, 3400 E. Lafayette 
Ave., Detroit, Mich., was recently celebrated. Clarence 
Snyder, founder and president of the company, pre- 
sented service emblems to personnel. 


The opening of another new Sylvania Electric 
Products, Inc., plant, located in Jamestown, New 
York, has been announced. It will cover approximately 
48,000 square feet of space formerly occupied by Broad- 
head Mills. It will be under the management of Mr. 
George B. Erskine, plant manager of all radio parts 
plants, with Mr. Rolf D. Ripley as resident supervisor. 
Production of parts for electronic tubes and other elec- 
trical equipment will begin in the near future. 


C. J. Tagliabue Mfg. Company has sold its assets, 
including goodwill, name and patents to Portable 
Products Corporation of Pittsburgh, Pa. The research 
and development policies in electronic and mechanical 
instrumentation will be continued under the old manage- 
ment and personnel in Brooklyn, N. Y. The business 
will be operated as a separate division of Portable Prod- 
ucts Corporation. 


The general offices of Communication Products 
Co., Inc., have been combined with their plant located 
at 346 Bergen Ave., Jersey City 5, N. J. 


Carrier Corp., Syracuse, N. Y., has concluded from 
the results of a survey of postwar markets, that its 
annual postwar business will be twice as large as that 
for any peacetime year. The company plans to offer a 
complete line of air conditioning and refrigeration prod- 
ucts after the war, many of them new. 


The Steel Tube Div., Talon, Inc., located at Oil 
City, Pa., has been purchased by Jones & Laughlin 
Steel Corp. The plant has facilities for producing 
electric welded mechanical and pressure tubing. 


Approximately 25,000 additional square feet of floor 
space has been added to the Proctor Electric Com- 
pany of Philadelphia, Pa., to permit the company to 
meet the demands of the War Department. 


Volume production of melamine, a century-old Swiss 
chemical, is soon to be started by Monsanto Chemical 
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AOLLER-SMITH 4.5" PANEL INSTRUMEN 


Where panel conditions permit their installation these 4.5“ semi-flush Bakelite case 
instruments provide maximum readability. Scale length of d-c instruments is 3% 
inches and for a-c instruments is 3%@ inches. All instruments except rectifier types 
ave accurate within 1% of full scale value at any point on the scale. Rectifier types, 
approximately 5%. 


Incorporating the long life and dependability developed during 40 years of fine in- 
strument marrufacture, R-S 4.5“ panel instruments have a diversified field of appli- 
cation which includes: Radio Transmitters; Control Panels; Battery Testers and 
Chargers; Electronic Tube Testers and Analyzers; Automotive Analyzers: Instrument 
Test Units; Sound Movie Equipment; Motion Picture Control Panels: Arc Welding 
Equipment; Experimental and Amateur Radio; General Electrical Laboratory Testing; 
General Communications, etc. 


_ practical range can be supplied on short notice in d-c and a-c (Repulsion iron-vane 
and Rectifier type) models, with single or multi-range scales. Correspondence is invited. 


OTWER R-S INSTRUMENTS: Panel, switchboard and portable instruments of practically 
every standard size, shape, capacity, type and style are included in the R-S line of 
electrical instruments, Shown here are (upper) 3.5" Miniature Panel Ammeter conforming 
to American War Standard C39. 2-1944 and (lower) “Steel-Six” Portable Ammeter. 


and don’t forget... BUY WAR BONDS 
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Pa vagy aa serie se STANDARD AND PRECISION ELECTRICAL INSTRUMENTS + AIRCRAFT INSTRUMENTS + SWITCHGEAR « 
aa AIR AND Oil CIRCUIT BREAKERS + ROTARY SWITCHES * RELAYS + PRECISION BALANCES 
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Company, St. Louis, Mo. It is now being used in 
ignition and electrical control systems of military air- 
craft. Construction of a new melamine plant it under- 
way at Monsanto’s Merrimac Division, Everett, Mass. 
The company owns the basic patent on melamine forma!- 
dehyde resins. 


The Airtemp Division of Chrysler Corporation 
has purchased certain assets of the Stokol Division of 
the Schwitzer-Cummins Company at Indianapolis, 
Ind., and will use its machinery, tools and inventory 
for the production of Stokol stokers and other equip- 
ment. The new company has been named Stokol 
Stoker Company, Inc., and will operate independently 
of Airtemp. 
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It has been announced that the Teckna Plastic Com- 
pany, 223-01 Northern Boulevard, Bayside, L.I., N. Y., 
fabricators of plastics and product-engineers, has 
changed its name to the Teckna Company. 
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Triboro Electric Corporation announces the re- 
moval of its offices and plant to newly equipped and 
modern quarters at Waterbury and Ten Eyck Streets, 
Brooklyn 6, N. Y. 
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ou can always depe * To better represent the firm’s activities, Crowe 
Winco Rotary Electrical — Name Plate & Manufacturing Company, 370! 
mah 16 A tis job incr weexy Gat Ravenswood Avenue, Chicago, IIl., has changed its 
help build and maintain your ~ | name to Croname, Incorporated. Croname has three 
_tecord for outstanding service and | plants making wartime precision components and ac- 
dependability. Our engineers are cessories for electronic equipment as well as aircraft 
at your service. Consult them. ~ motor parts and nameplates. 
‘ when you need— 
The Great Western Stage Equipment Company 


ait 3 as ¢ 7e r r heir factory and offices 
ee Built-in and h has announced the removal of t j 
M i 5 ell Ty] to the new location of 1324-26 Grand Avenue, Kansas 
otors City 6, Mo. 


* Adjustable Speed Motors The James Knights Company of Sandwich, IIl., 
* Synchronous Motors manufacturers of quartz crystals and frequency stand- 


ards, announces that a license agreement has been 
* Rotary Electrical Equip- negotiated with the Western Electric Company and 
ment for Aviation that the former company will manufacture electronic 


equipment under patents of the latter. 


‘xe Dynamotors and Inverters. 


LIGHTING EXPOSITION POSTPONED 
%* Motor Generator Sets sg RO ct _ 
Postponement of the International Lighting Exposition 


* Railroad Car Lighting scheduled for Chicago on April 19-23 until next year 
Generators was announced by the chairman of the Industrial and 
Commercial Lighting Equipment of the National Elec 
trical Manufacturers Association, Mr. S. R. Naysmith 








PROPAGANDA FALLS ON DEAF EARS 


According to results of a recent survey of radio listen 
ers conducted by Sylvania Electric Products, Inc., 
less than one out of every twenty radio-listener families 
in the United States—or less than two per cent of the 


American public—can be reached regularly by axis 
WINCQ ROTARY propaganda, even if all short-wave receivers were 


capable of receiving enemy programs. It was indicated 
3 . : : 
secede dL that about 52 out of every 100 sets can receive short- 
eT Nay TT) " 
inane waves although 37 per cent of them are never so used. 
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Porcelain users are doing rentarkable 
things with this time-tested insulating 
material. Vastly improved moulding 
techniques plus carefully controlled 
baking make possible complex de- 
signs which adhere to rigid physical 
requirements. 


Here are a few pieces designed by 
men who know what modern porce- 
lain insulation can do. By meeting the 
test now, porcelain shows itself ready 
and able to fit into your civilian pro- 
duction program. Any of the compa- 
nies listed below will gladly show you 
how to employ porcelain insulation 
efficiently and economically in elec- 
trical components and appliances. 
Write or phone today! 


Sponsored by the following Members of 
SPECIAL ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO 
CORRY AVE., AKRON 14 rv 

THE CERAMIC SPECIALTIES CO 
444 WEST SIXTH STREET, EAST aa 30 4 


THE COLONIAL INSULATOR CO 
93 REET, AKRON ” 


7 GRANT T 


ILLINOIS ELECTRIC PORCELAIN CO 
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KNOX PORCELAIN CORP 


THE LOUTHAN MANUFACTURING CO. 
er aT ae eet arr ee - 
PORCELAIN PRODUCTS, INC 
241 WEST FRONT a 22 rs] re, ry 
SQUARE D COMPANY 
r RIVARC TREET ae | i M 
THE STAR PORCELAIN CO 
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THE UNIVERSAL CLAY PRODUCTS CO 


Fortify Your New Products with Time-Tested Insulation 
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SHEETS 


Here at Newport every known safeguard is 


employed to assure unvarying high quality in 
Newport Electrical Sheets. Users soon discover 
the profitable advantages of making Newport 
their one source of supply. Newport Electrical 
Sheets are made in sizes, gauges and grades to 
meet all electrical requirements. Complete in- 
formation on request. 


NEWPORT PRODUCTS: Hot Rolled Sheets—Newport 
Electrical Sheets—GOHI Pure Iron-Copper Alloy 
Sheets—Globe Brand Galvanized Steel Sheets—GOHI 
Enameling Iron Sheets—KCB Copper Steel Sheets— 
Newport Long Terne Sheets—Newport Galvannealed — 
and DeLuxe Metal Sheets. 


—— BISON ORL . 
wewporr MARTIAL ETD 
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Even among the short-wave listeners more than haif 
said they listen rarely or occasionally and only ten per 
cent said they listened frequently. Evidently Ameri- 
cans have little or no interest in what the axis broad- 
casters have to say and so much if not all of the enemy 
radio propaganda falls on deaf ears. 

During the last war there were no voice broadcasts 


| but a powerful enemy station dot-dashed propaganda 
| constantly. Civilian radio receivers were outlawed for 


the duration,s while today many Americans can. listen 
to the enemy if they want to, but apparently most of 


| them do not. 


EDUCATION IN RESISTANCE WELDING 


| A program of cooperative educational activity in the 
| field of resistance welding has been inaugurated by the 
| Resistance Welding Manufacturers Association. The 
| main objective is to make more widely available a knowl- 


edge of the advances in design, in welding techniques 


| and in fabricating procedures which have resulted dur- 
| ing the war period. Harold S. Card has been appointed 
| educational director in charge of this program with 
| headquarters in the Citizens Building, Cleveland, Ohio. 


ELECTRONIC PROCESS VULCANIZES 
RUBBER 


Basic patents covering the vulcanization of rubber with 
heat produced from high-frequency electric power have 
been purchased by the B. F. Goodrich Company and the 
Firestone Fire and Rubber Company. The patents 
were originally issued on inventions made by R. A. 
Dufour and H. A. Leduc of France and by E. E. W. 
Kassner of Switzerland. The new owners of the pat- 
ents have indicated their intention to make them avail- 
able also to others in the rubber and plastics industries. 

The new method has an advantage over previous 
practices because when heat is applied from outside to 
rubber, which has a low, heat conductivity, a long time 


| is required to raise the temperature of the inner ma- 


terial. With the use of electronic methods, however, 


| the interior is heated at once and chemical processes 
| involved in vulcanization or curing proceed at even 
| rates throughout. 


Among the rubber products to which the new process 
is applicable are tires and other molded rubber goods, 
brake bands and sponge-rubber mattresses and pads. 


PHILCO-MIT ELECTRONICS COURSE 


A cooperative course in ‘electronics, leading to the 
degree of Master of Science, is being sponsored by the 
Philco Corporation and the Massachusetts Institute of 


| Technology. Principal considerations leading the spon- 
| sors to this step were the unprecedented advances made 


in electronics during the present war and the evidences 
of numerous and important opportunities after the war 


| in applying these advances to the ways of peace. Philco, 
| as one of the leading designers and manufacturers of 
| electronic equipment, is the latest industrial partner to 
| join with MIT in specialized cooperative courses, others 


being General Electric Company, General Radio Com- 
pany and American Telephone and Telegraph Company. 
The new course emphasizes applications in radio, tele- 
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Harnesses for Water Butfalos! 


- - yes, WHITAKER makes them 


> 
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Illustration at right shows 
one of many Whitaker Har- 
nesses being used in the pro- 
duction of Water Buffalos 
made for our fighting forces 
by Food Machinery Corp. 
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lf YOUR production needs include 
* WIRING HARNESSES * CABLE ASSEMBLIES 


* BONDING JUMPERS CABLE or TERMINALS 
-= you'll find WHITAKER a dependable source 


Just as the Water Buffalo is accomplishing great factorily produce even the most exacting wiring 
things on land and sea, so are Whitaker Harnesses jobs so economically that we not only save you 
and Cable Assemblies ...Investigate,and YOU, time and grief, but SAVE YOU MONEY. 

TOO, will find Whitaker is a depend- 


In addition to an engineered wiring 
able source. 





service, Whitaker also offers a quality 

We have ample production facilities, a line of standard cable products ... We 

quarter of a century of experience, cordially invite you to write and advise 
skilled personnel—and are able to satis- us of your needs. 


WHITAKER CABLE CORPORATION 


General Offices: 1309 Burlington Avenue, Kansas City 16, Missouri 
Factories: Kansas City, Mo. « St. Joseph, Mo. « Philadelphia « Oakland 


























































HAVE STOOD THE TEST OF USE! BUILT-IN 
VALUE MEANS MAXIMUM PERFORMANCE. 


Many jobs can be done easier and better with 
Potter & Brumfield Standard Relays. We build a com- 
plete range of standard relays that will fit many applica- 
tions. They are compact, sturdy, easily mounted. 
Potter & Brumfield Standard Relays cut relay costs, simplify 
installation, pay off in dependable performance. If a Standard 
Relay will do your work, that’s the one to buy. 









































Full range of coil voltages. Ask for catalog 
giving specifications on all types of relays. 
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Mfg. Co., Inc 
PRINCETON, INDIANA 




















107 NORTH 10TH STREET 
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This Dongan Oil Burner Ignition Transformer has earned 
a reputation for dependable performance. It’s designed 
right and constructed right —down to the last detail. And 
one of these important details is Universal bushings. 
Universal genuine porcelain “made to order” insulators 
have high dielectric strength; withstand thermal shock 
and arcing; are non-corrosive; resist acids; and will not 
carbonize because they contain no organic binders. 


If you’re re-designing for post war as well as for current 
production— better investigate the advantages of Univer- 
sal porcelain insulators. 


tHE UNIVERSAL ciay propucts co. 


1540 EAST FIRST ST. * SANDUSKY, OHIO 












vision and other electronic fields. Students, selected 
from those entering the Department of Electrical Engi- 
neering at MIT, will spend alternate terms at the Insti- 
tute and at the Philco plants. The engineering studies 
at the Institute and the industrial practices in which ' 
students participate in the plants will be carefully super- 
vised and integrated. It is hoped that the next few 
years will thus make available successive classes of 
graduate engineers with especial familiarity and pro 
ficiency in electronics and a thorough acquaintance 
with associated industrial practices and problems. 


BUILDING-FUND CAMPAIGN 


The Institute of Radio Engineers, at its Winter Tech 
nical Meeting in New York, January 24-27, inaugu- 
rated a campaign for the raising of $500,000 for a build- 
ing fund, in anticipation of postwar expansion of its 
service to the electronic and communication industries 
The directors of the society announced that they are 
leaving their plans flexible enough to permit their estab- 
lishing new quarters jointly with other engineering and 
scientific societies if to do so ultimately proves desir- 
able. The appeal for funds will extend to the Insti- 
tute’s membership and interested corporations. 


AMERICAN STANDARD FOR 
SOUND LEVEL METERS 


The most recent revision of the standard for sound level 
meters for measurement of noise and other sounds, 
sponsored by the Acoustical Society of America and pre- 
pared under ASA auspices by Sectional Committee 
Z24.3, has just been published. The original material 
was published in 1936 as a tentative standard. Copies 
are obtainable from the sponsor or from American 
Standards Association. 


NEW STANDARDS FOR 
VARNISHED TUBING 


The proper selection of the type and grade of flexible 
varnished tubing and sleeving for various insulating 
requirements has been facilitated by the set of stand- 
ards recently adopted by the Varnished Tubing Asso- 
ciation, Inc., 420 Lexington Ave., New York 17, N. Y. 
The new standards cover tubing and sleeving made from 
cotton, rayon, nylon and glass and include the physical 
and electrical characteristics of the different standard 
grades that are available and the manner in which they 
should be designated when ordered. 


PATENTS IN THE GLASS INDUSTRY CASE 


The situation resulting from the recent decision of the 
U. S. Supreme Court in the glass industry case has been 
analyzed by George E. Folk, patent advisor and for- 
merly general patent attorney for the American Tele- 
phone & Telegraph Company. Mr. Folk states that 
the fundamentals dealt with and reiterated by the court 
relate to the following: 1) patents are property and as 
such are entitled to constitutional protection; 2) pat- 
ents owners, like other property owners, are, in the 
exercise of their rights, amenable to the antitrust laws; 
3) the grant of restrictive licenses of the nature gener- 
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It took years to develop the Fairbanks- 
Morse centrifugally-cast, one-piece cop- 
per rotor. But it’s worth it. Reduced 
operating costs and longer, more depend- 
able service are the results. 

But those aren’t the only advantages 
you get in a Fairbanks-Morse Motor. 
There’s a long list of other features that 
all add up to better service for you. Note 
the list below. That’s why we call it to- 
morrow’s motor today. — 


Check List of Plus Features 


Protected Frame — Dripping liquids and falling 
particles excluded in any mounting position. 


BUY MORE 








A BETTER ROTOR 
A BETTER MOTOR 


ONLY A FAIRBANKS-MORSE 
MOTOR HAS THE EXCLUSIVE 


ROTOR 


Centrifugally Cast in One Piece 


and of Copper 


Symmetrical Design— Reversible frame pro- 
vides for locating conduit box on either side. Bearing 
arms can be mounted in any one of four positions 
90° apart. 

Crossflow Ventilation— Another exclusive fea- 
ture in frames 224 to 365 inclusive. Air moves in both 
directions, providing a motor of uniform tempera- 
ture. No hot spots. 

Recessed Conduit Box—An innovation for neat 
installations. Choice of conventional box or frame 
recess with cover flush with frame. 

Balaneed Characteristics — Motor rated 40°C 
with high efficiency and power factor and excellent 
starting and accelerating torques. 


Ball Bearings — Sealed in and protected. 


Write for information, Fairbanks, Morse & Co., Fair- 
banks-Morse Building, Chicago 5, Hlinois. 


WAR BONDS 


remembering 


Diesel Locomotives + Diesel Engines - Generators - Motors - Pumps - Scales 


Magnetos - Stokers + Railroad Motor Cars and Standpipes - Farm Equipment 


A name worth 
































| COLONIAL 
| WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise.  Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 


plus! 
















































































































































E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and@ efficient. As easy to oper- 
ate as a pair of pliers. 























Always ready for use. Its triplicate 
action of clamping the wire, cutting the 
insulation and stripping is automatically 
timed and performed with one squeeze 
of the handles. When the pressure is 
released, the handles open. 



































Will not crush stranded wire. 











For years, this hand stripper has given 
satisfactory service to users. Repeat 
orders attest to its superiority. 
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E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. 





2224 SOUTH STATE STREET 


WIRE STRIPPERS 
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Designed 
to do quantity work on a quality basis on all types of insulated wire 
from 8 gauge to the very 
finest wire. 


Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and re- 
lease the wire — all in 
ONE simple foot pedal 
movement, 


TRY THESE PYRAMID WIRE STRIPPERS 


Prove the merits of a Pyramid Wire Stripper in your shop on your own 
Send your wire samples and specifications so that we may 
accurately gauge your needs before shipping machine and instructions. 





Send for Circulars and Full Particulars 


All Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedal, 
Mastercraft Foot Pedal, Side Lever, Overbead Lev . 


er and Hand Wire models 


—<ere fully guaranteed for performance as well as mechanical construction. 


PYRAMID PRODUCTS CO. 


CHICAGO 16, ILL. 








ally recognized as lawful (except by spokesmen of the 
Antitrust Division, U. S. Department of Justice) is not 
a violation of anti-trust laws, but is properly within the 
reward to which the patentee is entitled by the grant of 
his patent ; 4) a patentee has the right to use or not use 
the invention, to license or not license, and to license 
some and not license others, as he sees fit; 5) compul- 
sory licensing is alien to our patent system; 6) cross- 
licensing and pooling of patents are lawful where re- 
straint of trade does not result therefrom; and 7) for a 
court to accept as law certain assertions of the Depart- 
ment of Justice would amount to judicial legislation, 
and would be an encroachment upon the functions of 
Congress. 


NEW PLASTICS DIRECTORY 


A new 1944-45 directory listing 440 member plastics 
concerns in the United States and Canada is an- 
nounced by the Society of the Plastics Industry, Inc. 
More than 700 different plastics products, with the 
manufacturers of each, are shown in the product index. 
In addition, the new directory includes for the first 
time a material index and a machine index, each con- 
taining the names of producers. 

The “Who’s Who in Plastics” section lists many 
names and addresses of executive, sales and engineer- 
ing personnel of member companies. The directory 
serves as a reference guide for those having occasion 
to contact members of the plastics industry. Copies 
may be obtained from the Society of the Plastics In- 
dustry, Inc., 295 Madison Ave., New York 17, N. Y. 


COURSE IN RESISTANCE WELDING 


Designed to set forth in a clear and understandable 
manner how welding processes differ, how electronic 
control for resistance welding works and how this 
method of control extensively adapts this welding proc- 
ess to industry, a new seven-part training course by 
slide sound films, lesson books, quiz book and an in- 
structor’s manual has been prepared by Westinghouse 
Electric & Mfg. Co. Although produced primarily for 
their own employees, the material has been made avail- 
able to others at reproduction costs because of many 
requests from engineering groups and individuals in- 
terested in resistance welding control. 


INTER-CITY LINES FOR FM 


FM program transmission between studios and trans- 
mitters through facilities now available or which can be 
provided, is the proposal made by the American Tele- 
phone & Telegraph Company in a small brochure just 
published. The Bell System is already furnishing 
studio-transmitter links to the majority of FM stations 
now in operation. They operate at 15,000 cycles and 
it is stated that in addition, broad band carrier telephone 
facilities can be readily adapted for 15,000-cycle use by 
adding special terminal equipment. If other means 
than wire circuits should prove better or more economical 
for FM purposes, AT&T is prepared to use them. An 
indication of the Bell system’s interest in this direction 
is the projected microwave radio-relay system between 
New York and Boston. In this installation, directed 
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MOSSMAN Heavy Duty Lever Switch 


Starts... Stops... Reverses 
Operation of this Duplicating Machine 


This duplicating machine, manufactured by the Standard Duplicating Machine Corporation of 
Everrett, Mass., is controlled by a Mossman Series 4101 Heavy Duty Lever Switch. 

The starting, stopping, and reverse action of the machine is made possible by the use of 
a three position Mossman Switch which controls the operation of the fractional horsepower motor. 

In this application, the Mossman Series 4101 Heavy Duty Lever Switch is supplied in a spe- 
cially built steel enclosure and with the proper wiring and plugs... all ready to be used in 
the finished product. 

This is typical of Mossman design and engineering service. Not only are Mossman engineers 
capable of supplying just the proper switch or electrical component but they will work with your 
engineers to design covers and wiring arrangements that will conform to your exact require- 
ments, 

The Mossman Series 4101 Switch is a heavy duty, multiple circuit, positive action lever switch. 
Its design affords great flexibility of circuit arrangements . . . an almost unlimited series of com- 
binations of contact assemblies may be built up to suit specific requirements. 

Constant adjustment is made certain by the heavily constructed chassis, which consists of a 
heavy brass frame, rigidly braced. This supports a chromium plated latch plate and spring 
actuated piston, in which a roller is mounted clevis fashion. 

Contact ratings with standard duty contacts of 3%¢” fine silver are: 10 amperes, 110 volts 
A.C. (non-inductive). With extra heavy duty contacts of 4” diameter silver alloy, ratings are: 
20 amperes, 110 volts A.C. (non-inductive). 

Consult our engineers about your switching problem. Send for the Mossman catalog which 
will give you full information on the Mossman line of precision electrical components. 


DONALD P. MOSSMAN, Inc. 
612 North Michigan Avenue, Chicago 11, Illinois 


MOSSMAN 
Eleducal Cro 
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Series 4101 





shown above, is in- 
stalled in this duplicat- 
ing machine. Operat- 


ing lever extends 


through cover plate. 





. Steel enclosed cover 
and complete wiri 
assembly is sal 
manner in wh Oss~ 
man switches are sup- 
plied to meet exact 
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Switch, hovsed as - 
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30 Park Avenue. New York.N. 35 E. Wacker Drive. Chicago. Il 





TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 

Given the description, and the electrical results 
desired, our organization should best be able to 
solve your new and difficult transformer problems. 


CHICAGO TRANSFORMER 
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radio beams will operate simultaneously in both direc- 
tions and be relayed at stations about 30 miles apart. 


STANDARD FOR COMMERCIAL ELECTRIC 
REFRIGERATION CONDENSING UNITS 


A revision of commercial standard CS107-45 for Com- 
mercial Electric Refrigeration Condensing Units has 
been accepted and approved for promulgation by the 
U. S. Department of Commerce through the National 
Bureau of Standards. This document is sponsored by 
the Standard Refrigeration Compressor Association and 
was first developed in 1942. The revised standard is 
effective for new production six months after official 
announcement of cessation of hostilities. 


MORE CAPACITY FOR MAKING 
SMALL MOTORS 


It has been announced that the following companies 
are expanding their production facilities for turning out 
fractional-horsepower motors: 

General Electric Company, Kokomo, Inds and Pitts- 
field Mass. 

Westinghouse Electric & Manufacturing Company 
Fairmont, W. Va. 

Wagner Eléctric Corp., St. Louis, Mo. 

Delco Products Division of General Motors Corp.. 
Dayton, Ohio. 

Century Electric Company, St. Louis, Mo. 

Emerson Electric Mfg. Co., St. Louis, Mo. 

It was stated that some of these facilities were to be 
in operation in February. 


PRODUCTION OF COAL STOKERS 


The 1944 production of mechanical coal stokers, all 
types and sizes, was 42,958. This is about ten thousand 
more than the total production for 1943 but still is 
far from the figure reached in the peak year 1941— 


192,447. 


RAYTHEON AND BELMONT MERGE 

Plans for a merger of Raytheon Manufacturing Co., 
and Belmont Radio Corp., have been effected but de- 
tailed arrangements in connection therewith are still 
being developed. Laurence K. Marshall heads Ray- 
theon as president and Parnell Billings holds the cor- 
responding position in Belmont. The two companies 
are doing currently more than $200,000,000 in annual 
volume, largely war work. In peace time Belmont has 
been one of the nation’s largest producers of radio re- 
ceivers with a plant located in Chicago. Raytheon is a 
leading manufacturer of electronic tubes and devices 
with plants at Newton and Waltham, Mass. 


PLASTICS MOVE ALONG 


Further developments in the plastics field and new 
applications of these materials in the electrical field 
continue to come from laboratories and shops. A recent 
addition to the plastics family is flexible polythene dis- 
cussed in the article by D. L. Gibson beginning on page 
105 in this issue. This material was originated in Eng- 
land but was found upon further development by du Pont 
to have unusual properties of particular value in elec- 
tronics where it is finding use as insulation for wires 
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Wrinkle Finish because of its outstanding 
merit in enhancing the utility, appearance 


and sales appeal of their products: 
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WRINKLE 


LFICIENSEES 


Acme White Lead G Color Works 
Adams & Elting Company 
The Advance Paint Company 
Allied Finishing Specialties Co. 
Alston-Lucos Paint Company 
American-Marietta Company 
American Paint Works 
Andrew Brown Company 
The Arco Company 
John L. Armitage G&G Company 
Atlantic Locquer Mfg. Company 
Ault & Wiborg Corporation 
Boer Brothers 
Barrett Varnish Company 

A. Becker Paint & Varnish Co. 
eckwith-Chandler Company 
Benj. Franklin Paint G Varnish Co. 
Berry Brothers, Inc. 
Better Finishes G Coatings, Inc. 
Bigelow Varnish Company 
T. L. Blood G Company 
Boston Varnish Company 
The Boydell Brothers Co. 
Bradley & Vrooman Co. 
Buckeye Paint G Varnish Co. 
The Burdsal Company 
A. C. Buschman G Co., Inc. 
Campbell Paint G Varnish Co. 
Capito! Chemical Co. 
John G. Carlsen & Company 
Chadeloid Chemical Company 
Chicago Bronze G Color Works 
The Cincinnati Varnish Co., Inc. 
Cleveland Varnish Company 
The Clinton Company 
Clover Leaf Paint G Varnish Co. 
The Columbus Varnish Co., Inc. 
Con-Ferro Paint & Varnish Co. 
Cook Paint & Varnish Co. 
Cosmos Chemical Co., Ltd. 
Crescent Ink & Color Co. 
DeSoto Paint & Varnish Company 
Detroit Graphite Co. 
Detroit White Lead G Color Works 
Devoe G Raynolds Company, Inc. 
Dibble Color Company 
Ditzler Color Company 
V. J. Dolan & Co., Inc. 
The F. J. Donahue Varnish Co. 
Duralac Chemical Company 
Egyptian Lacquer Mfg. Co., Inc. 
Elliott Paint & Varnish Co. 
Enterprise Paint Mfg. Co. 
Essex Chemical Company 
The Essex Division of the Murphy 

Varnish Company 

The Farboil Paint, Inc. 
Felton, Sibley & Co., Inc. 
The Ferbert-Schorndorfer Co. 
Flood G Conklin Company 
The Forbes Varnish Company 
Forman, Ford G Company 
The Foy Paint Company 
Frost Paint & Oil Corporation 
W. P. Fuller G Co. 
General Paint Corporation 
P. D. George Company 


_ The Gilbert Spruance Co. 


The Glidden Company 

Grand Rapids Varnish Corp. 

C. W. Haynes Laboratories, Inc. 
Heath G Milligan Mfg. Company 
Hilo Varnish Corp. 

A. C. Horn Co, 

Iinois Paint Works 

Impervious Varnish Co. 

India Paint G Lacquer Co. 
Indianapolis Paint G Color Company 
Inter-Coastal Paint Co 

Jamestown Finishing Products, Inc. 
Jamestown Point G Varnish Co. 
Jewel Paint & Varnish Co. 


R. F. Johnston Paint Co. 

S. C. Johnson & Son, Inc. 

Jones-Dabney Company 

The Kay G Ess Chemical Corp. 

The Kay G Ess Company 

Lacquer G Chemical Corporation 

Lacquer Products, Inc. 

Lasting Products Company 

Leon Finch, Ltd. 

Chas. R. Long, Jr., Company 

Lilly Varnish Company 

Lincoln Paint G Color Company 

The Lino Paint Company 

Louisville Varnish Co. 

The Lowe Brothers Co. 

John Lucas & Company, Inc. 

John MacFarlane & Son, Ltd. 

Maas & Waldste'n Co. 

The Marietta Paint & Color Co. 

Martin-Senour Company 

Martin Varnish Co. 

The Monroe Sander Corporation 

Murphy Varnish Company 

R. N. Nason & Co. 

New England Lacquer Co. 

Newark Varnish Company 

North Bergen Varnish Corp. 

Nubian Paint and Varnish Co. 

Pacific Paint & Varnish Co. 

Palmer-Price Company 

The Patterson-Sargent Company 

Payson Varnish Company 

Peaslee-Gaulbert Paint & Varnish Co. 

Perry-Austen Mfg. Co. 

Pittsburgh Plate Glass Company 

Pontiac Varnish Company 

Pratt G Lambert, Inc. 

Raffi G Swanson, Inc. 

Randolph Finishing Products Co. 

Rinshed-Mason Company 

The Rockford Varnish Company 

The Roxalin Flexible Lacquer Co. 

The Schaefer Company 

Scriver G Quinn, Inc. 

Seidlitz Paint G Varnish Co. 

Sheboygan Paint Company 

The Sherwin-Williams Co. 

Sillers Paint G Varnish Ce., Inc. 

Sound Paint Manufacturing Co. 

The Speed-O-Laq. Prod. Company 

Stendard Varnish works 

Stanley Chemical Company 

John A. Steen Varnish Co. 

Stewart Brothers Point Company 

Strathmere Products 

Sullivan Varnish Co. 

Taunton Coating Mills, inc. 

Thresher Varnish Company 

Tomlinson Paint G Varnish Co. 

Tousey Varnish Company 

Triangle Paint Company 

Trojan Locquer Compeny 

Twin City Varnish Company 

United Finish Company 

United Lacquer Mfg. Corp. 

Universal Paint G Varnish Co. 

Valentine G Company, Inc. 

The Valspar Corporation 

The Varnish Products Co. 

V. & P. Compony 

Vita-Var Corporction 

Wadsworth Howland G Company 

The H V. Walker Compeny 

Geo. D. Wetherill & Co., Inc. 

A. Withelm Compony 

Wisconsin Paint Mfg. Company 

Yarnall Paint Co. 

Zapon Brevolite Div.— Atlas Powder 
Company 


Zapon Division, Atlas Powder Co. 















The EMC moistureproof, 
rustproof fractional H.P. 
motor, illustrated, serves in- 
dustry in many different 
arid unusual ways — par- 
ticularly where high humid- 
ity or direct moisture are factors. 


One such application is the refrigerated commercial display 
case, used in butcher shops and stores. Manufacturers secure 
higher efficiency from condenser units by installation of a fan 
to cool down the condenser. Powering this small fan is a tiny 
EMC No. 800 1/100th H.P. motor. This motor, rustproof, 
moistureproof, requires absolutely no attention, and gives 
trouble-free service even under these high humidity conditions. 


Perhaps you have a similar problem that a special EMC Frac- 
tional H.P. Motor can_ effectively 
solve. Write for our SERVICE SHEET. 


ELECTRIC MOTOR CORPORATION 


1204 State Street Racine, Wisconsin 


















Our specialized business is the production 
of mica fabricated parts tor electronic and 
electrical use. This includes electronic 
tube and condenser parts, discs, bridges, 
supports, all varieties of stampings, con- 
denser films, etc. 


FOR 
Ae 
RADIO 

ELECTRICAL 
AND 

ELECTRONIC 
eh = 


One of the most exacting phases of our 
business is the production of mica parts 
for radio tube and component manufac- 
turers. Our 28 years of experience enable 
us to render a quick and understanding service on this and other 
phases. Hundreds of leading companies rely upon our complete fa- 
cilities and wide experience to take care of both usual and unusual 
requirements. We shall be glad to quote costs or discuss any 


problems you may have. 


FORD RADIO & MICA CORPORATION 


Joseph J. Long, President 
538 63rd STREET, BROOKLYN 20, N. Y. 
Established 1917 Telephone: Windsor 9-8300 
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and cables. It is said to have especial value in tele. 
vision applications. Another new coating for wire isa 
nylon compound which can be applied at the rate of 
more than 1000 feet per minute. 

Still another plastic finding special application as a 
coating for electric wires and cables is neoprene which 
is not new but which has value in electrical applications 
because it does not support combustion. 


AERONAUTICAL ELECTRICAL 
STANDARDS 


The AIEE has subcommittees at work on standardiza- 
tion of aeronautical electrical equipment. The work is 
being done in cooperation with other organizations and 
is under the auspices of the Standards Committee and 
the Air Transportation Committee of the Institute. 

The Aircraft Electrical Systems Subcommittee, R. H. 
Kaufmann, General Electric Company, Schenectady, 
N. Y., chairman, is preparing a report on “Fundamental 
Characteristics of Aircraft Electrical Systems.” The 
subcommittee invites contributions for this purpose. 
The Aircraft Electrical Control and Protective Devices 
Subcommittee, R. A. Millermaster, Cutler-Hammer, 
Inc., Milwaukee, Wis., chairman, has an assignment for 
the development of standards and test codes covering 
aircraft control and protective devices, including circuit- 
breaker characteristics and particularly their ‘perform- 
ance in adequately protecting cables. 

A subcommittee on Aircraft Wire and Cable, W. S. 
Hay, General Electric Company, Bridgeport Conn., 
chairman, is working on standards and test codes cover- 
ing the rating, testing and application of these materials. 

The Air Transportation Committee of the American 
Institute of Electrical Engineers has adopted for one 
year’s trial use a “report on proposed standard voltages 
for aircraft direct-current equipment.” The report may 
be obtained from AIEE headquarters, New York. 






















AWARD FOR THE ADVANCEMENT 
OF PLASTICS 


The fourth annual award of the John Wesley Hyatt 
Medal and $1000 will be made by the Award Commit- 
tee following receipt of recommendations on or before 
noon, March 26. Recommendations should be sent to 
William T. Cruse, Secretary, 295 Madison Ave., New 
York. The award is made each year to the individ- 
ual whose achievement in plastics, no matter when con- 
ceived or how long in development, became of wide im- 
portance to the plastics industry during 1944. The 
award was made in 1941 to Dr. Donald S. Frederick, 
Plastics Division, Rohm & Haas Company, for adapta- 
tion of large transparent sections of plastic to military 
aircraft ; in 1942 to Frank Shaw, president, Shaw Insu- 
lator Company, for development of the process for trans- 
ferring molding of thermosetting materials ; and in 1943 
to Dr. Stuart D. Douglas, Plastics Research, Carbide & 
Carbon Chemicals Corporation, for work in the polymer- 
ization of vinyl compounds, an important war measure. 























B-29, THE ALL-ELECTRIC PLANE 


It has become known that the giant B-29, known as the 
all-electric plane of the Army Air Force, has 255 electric 
motors. Its radio equipment requires almost eight kilo- 
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900 


Remember 
the Number— 


ACME VARNISHEDCAMBRIC 
WITH 


HEAT 
RESISTANCE 


“ACME 900” is definitely a new develop- 
ment in black varnished cambric. It will 
withstand much more heat than any of the 
regular cambrics. At the same time, it has 
excellent dielectric, insulation resistance 
and physical strength. Nevertheless, the 
new cambric is offered for prompt ship- 
ment at 


NO ADVANCE IN PRICE 


This new product was developed in the 
Acme laboratories to withstand the higher 
temperatures of modern designs in motors 
and in other electrical equipment. It is 
still, of course, Class “A” insulation, but 
it is on the high side. 


It has been thoroughly tested from all 
angles and carries the usual Acme Quality 
Guarantee. 


No. 900 can be supplied in black in rolls 
of standard widths and in tape of standard 
thicknesses. We shall be glad to send 
samples for test, and without the slightest 
obligation. 


THE ACME WIRE CO., NEW HAVEN, CONN. 





PRODUCTS 


VARNISHED INSULATIONS—MAGNET WIRB—COILS 














watts of electric power, there being 435 radio tubes in 
each of the superforts. Each B-29 has 221 light bulbs 
requiring a total of 2,100 watts when all are in operation 
The 4 engines of the plane generate 8,800 hp which could 
provide enough electricity to supply a small city. 


CATHODE RAY TUBE RUNS 50,000 HOURS 


A cathode ray monitoring tube at Station WCAE, Pitts 
burgh, has operated continuusly for more than 50,000 
hours. The tube, an RCA type 904, was installed in 
August, 1939, and according to James Schultz, chief 
engineer of the station, shows no perceptible depreciation 
in sensitivity or definition. The purpose of this type of 
tube as used here is to assist in providing highe: 
fidelity transmission by indicating visually the degree 
of modulation during program transmission. Thes¢ 
tubes are:used in a considerable number of broadcasting 
stations throughout the country. 


LAMME MEDAL AWARDED 


Soren H. Mortensen, chief electrical engineer of the 
Allis-Chalmers Manufacturing Company, has _ been 
awarded the 1944 Lamme Medal of the American Insti- 
tute of Electrical Engineers. This award is made to Mr. 
Mortensen “for his pioneer work in the development of 
self-starting synchronous motors and for his contribu- 
tions to the development of large hydraulic and steam 
turbine-driven generators.” Mr. Mortensen was born 
in Denmark and was educated in that country and in 
Germany. He has been with the Allis-Chalmers Manu- 
facturing Company since 1908. He has received a num- 
ber of patents on various design features on motors and 
generators and has written extensively on electric ma- 
chinery. The Illinois Institute of Technology conferred 
an honorary degree of doctor of engineering upon him 
last year. 


Notes of Technical Associations 


Institute of Radio Engineers—For an account of 
the winter technical meeting, see page 118. 


Electrical Engineers Nominate Officers. The 
AIEE has announced the list of nominations for offices 
becoming vacant August 1, 1945. Heading the list is 
Dr. W. E. Wickenden, president, Case School of Ap- 
plied Science, for president of the Institute. Dr. Wick- 
enden has a background of many years as an educator 
in engineering fields but he has also spent several years 
with industry, having reached at one time the position 
of assistant vice-president of American Telephone and 
Telegraph Company. He is a director of the Apex 
Electrical Manufacturing Company. Many universities 
have awarded him honorary degrees in engineering, 
science and the law. 


Radio Directors Look at Radar Production. The 
Board of Directors of the Radio Manufacturers Asso- 
ciation met in New York on February 21 to consider 
immediate problems of military radio-radar production, 
current war surpluses and contract terminations. 
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Have you explored the possibilities of 
these special purpose U-S°S STEELS 


U-S-S STAINLESS AND HEAT-RESIST- U-S-S HOT-ROLLED AND COLD-ROLLED 
ING STEELS to assure high resistance to STEELS to provide the basic advantages 
corrosion and heat, and to reduce weight. of steel, plus maximum economy in ac- 

U-S-S CARILLOY ALLOY STEELS— Spe- cordance with the needs of each job. 
cial steels for the special jobs of industry. U-S:S PAINTBOND—A ¢alvanized, Bond- 

U-S-S HIGH STRENGTH STEELS to resist erized sheet that permits immediate 
corrosion and increase strength without painting and holds paint tighter. 
adding weight. U-S-S VITRENAMEL — Sheets designed 

U-S-S ELECTRICAL SHEETS for motors, especially for porcelain enameling. 
generators and transformers. U-S-S COPPER STEEL to give at least twice 

U-S-S ABRASION-RESISTING STEEL the atmospheric corrosion resistance of 


to combat wear and friction. regular steel at little additional cost. 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


NINE TIMES OUT OF TEN 
STEEL wit vo tt setter 


N your drawing boards the world of 

tomorrow is already taking shape. 

And rightly so. For who can deny that while 

our primary effort now is to out-fight and 

defeat the Axis, a necessary part of winning 

the Peace is wise and proper planning for 
the future. 


As creators of the things to come, you de- 
sign engineers face a grave responsibility. 
For on the commercial soundness of your 
thinking ahead will largely depend the post- 
war prosperity of American business and 
industry. Your drawing board dreams will 
have to be eminently practical. 


Your product, whatever it is, must first 
of all fill a real need. And it must be able to 
meet competition either by its superior 
quality or by its lower cost. 


That is why we remind you not only of 
steel’s outstanding versatility, but of its 
proved economic superiority. 


What other material can be had in so 
many different forms or with such widely 
different properties—or can be used in so 
many different ways for such widely dif- 
ferent purposes—as steel? Where can you 
find a material, old or new, that can so 
readily meet every fabricating requirement? 

Steel, and especially the new steels de- 
veloped during the war, gives you almost 
unlimited freedom of action both in design 
and application. Whatever quality your 
product needs — strength, toughness, light 
weight, endurance or beauty—steel can pro- 
vide it. And generally at lower cost. 

Let us help you look further into this 


matter of steel. Our technicians will gladly 
consult with and advise you. 


UNITED STATES STEEL 


MARCH 1945 




























































View Bulletins, Catalogs, Literature 


The sponsors of the helpful printed aids described here will promptly send 


data to any responsible engineer or executive who is engaged in product de- 


FRACTIONAL-HORSEPOWER MOTORS 
New and novel is the “Fractional Horsepower Motor 
Selector” booklet and accompanying market determina- 
tion “Motor Plan Data” sheet which is being sponsored 
as a mailing to makers of motor-driven machines, ap- 
pliances and equipment. These two pieces constitute 
aids to engineers in motor planning their postwar prod- 
ucts. The booklet is an outline survey of the power 
needs of new products which might be in the design 
stage. It enables engineers to record for their own 
guidance the mechanical and electrical characteristics 
of motor applications. The “Motor Plan Data” sheet is 
intended to be filled out and returned by product build- 
ers, detailing to the motor maker pertinent data about 
postwar products and motor characteristics. Dumore 
Company, 14th, Racine and Clark Sts., Racine, Wis. 


MOTOR-GENERATORS, CONTROLS 
AND INVERTERS 

“Free Men of the World Are Marching Together to 
Victory” is an illustrated brochure, showing the wartime 
applications of this company’s motor-generators, insu- 
lation resistance testers, communications equipment, in- 
verters, etc. The booklet unfolds the pageantry of one 
scene in the present war and the part of these com- 
ponents in it. Holtzer-Cabot Electric Company, 125 
Amory St., Boston 19, Mass. 


TRANSFORMERS 

Featuring a driver-modulator matching chart, this 
illustrated transformer catalog aids its user in selecting 
the correct transformer for application to particular 
driver-modulator units. The chart presents impedance 
matching transformer combinations. Leading charac- 
teristics of a typical example of this company’s line are 
listed and pointed out. Hudson American Corporation, 
25 West 43rd St., New York 18, N. Y. 


GLASSWARE HEATERS 

Safety Heaters, electrically energized, for glassware 
used in laboratory operations are described in Bulletin 
HP-1659. Precision Scientific Company, 1750 North 
Springfield Ave., Chicago 47, II. 


COMMUNICATIONS EQUIPMENT 
Specifications, applications and performance data on 
a 75-magacycle marker receiver, an expressor amplifier 
and power supplies for 110- or 220-volt a-c operation 
of low power, multi-channel transmitters are contained 
in illustrated Bulletins No. SE-105, No. SE-106 and 
No. SE-101, respectively. ‘“2500-Watt Ground Station 
Equipment” offers preliminary descriptions of a three- 
phase rectifier, a high-frequency RF unit, a low-fre- 
quency RF unit, a modulator unit, a remote control 
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velopment. Write on your own letterhead, direct to the addresses indicated. 


console, dialing circuits and a keying unit. Dimensions 
and weight, mechanical construction, electrical charac- 
teristics and general information are given. Bendix 
Radio Division, Bendix Aviation Corporation, Baltimore 
4, Md. 


TRIPLE-RANGE TACHOMETERS 

This new tachometer Bulletin No. 760 describes 
triple-range hand tachometers of centrifugal type. In- 
structions for use and specification tables for each of 
three models are included. Herman H. Sticht Com- 
pany, Inc., 27 Park Place, New York 7, N. Y. 


CONNECTORS 

Separate Catalog Section A offers descriptions of con- 
nector shell types plus a quick reference chart illustrated 
with photographs. In addition, this company offers a 
new wall chart on AN insert arrangements for electrical 
connectors. Inserts are arranged by the number of 
contacts. American Phenolic Corporation, 1850 South 
54th Ave., (Cicero P. O.) Chicago 50, Ill. 


SILVER-SOLDER-BACKED CONTACTS 

Catalog C-11 is a new folder covering silver solder- 
backed contacts and silver for brazing. The construction 
and advantages of solder-backed contacts and various 
methods of brazing are described in detail. Listings 
and illustrations of standard forms and sizes of the con- 
tacts are shown. Also illustrated are typical assem- 
blies of solder-backed contacts with various types of con- 
tact supports commonly used in electrical control ap- 
paratus. A table lists the characteristics of powder- 
metal contact materials. Gibson Electrie Company, 8344 
Frankstown Ave., Pittsburgh 21, Pa. 


THERMOSTATIC CONTROLS 

Described. and pictured in this Booklet No. B-3344, 
are thermostats for aircraft equipment, instrument and 
bandage sterilizers, motor and wiring protection, and 
radio equipment, for applications where space is limited 
such as in platens, irons and vulcanizers, for roasters, 
water heaters, dehydrators, for sealing machines and 
other low-wattage heating applications, for domestic 
storage-type water heaters and for use on fractional- and 
integral-horsepower motors. Characteristics and ca- 
pacities of each unit are discussed and tabulated for 
easy selection and cross sections, curves and drawings 
illustrate operation and proper mounting ‘of units. 
Westinghouse Electric and Manufacturing Company, 
Pittsburgh 30, Pa. 


AMMETERS AND VOLTMETERS 

This folder discusses leading features of direct-cur- 
rent ammeters and voltmeters for application on motor- 
generator sets, battery charging equipment, etc. In- 
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Rugged war-time service is 
proving that the best way to avoid the 


costly equipment failures caused by 


loosened parts is to use EverLock 

Washers in your assemblies. They 

don’t attract much attention during 

production or in service. That’s be- 

cause they speed assembly time, auto- 

matically safeguard against stretching 

of bolts or distortion of threaded parts, 

and are permanently shock-proof and 

vibration-proof when their multiple 

chisel edges flexed under pressure, dig 4 Standard Types Meet Most 
into both nut and work. Lock Washer Needs 


Note the distinctive chisel-edge, 


spring-tension construction on the en- 
larged EverLock Washer pictured. 
They show ata glance how EverLocks 
give the double insurance of positive 


locking that means extra staying power 
under all conditions. Wire, phone or 


mail your orders today. THE WASHER THAT HAS THE EDGE 
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formation on standard ranges and styles is submitted 
in tabular form. Electro-Mechanical Instruments Com- 
pany, 812 Chestnut St., Perkasie, Pa. 


ELECTRICAL TEST EQUIPMENT 

This is the title of a new bulletin illustrating and de- 
scribing the various types of bridges, decades, test in- 
struments and meters, etc., made by Industrial Instru- 
ments, Inc., 17 Pollock Ave., Jersey City 5, N. J. 


PRECISION LATHES 

Catalog 100-D illustrated in color contains descrip- 
tions and specifications for toolroom lathes, quick change 
gear lathes, large swing lathes, plain change gear lathes 
and turret lathes. South Bend Lathe Works, South 
Bend 22, Ind. 


SWITCHES 

The 1945 edition of “Switches and Electrical Equip- 
ment for Automotive, Marine and Electrical Appliance 
Applications” lists and illustrates many types designed 
especially for such applications. Ark-Les Switch Cor- 
poration, Watertown 72, Mass.’ 


RESISTOR COLOR CODE 

A small card suitable for vest pocket-carrying bears 
the RMA color code for resistors with diagrammatic 
key. Stackpole Carbon Company, St. Marys, Pa. 


V-BELT DRIVE 

Catalog B6051E gives information in the form of 
charts, tables and drawings required to make correct 
selections of V-belts and sheaves. One section presents 
a new method of drive selections, the econograph, which 
enables the user to arrive easily at driving-sheave 
diameter and belt size. Dimensions and construction 
details of V-belt drives as well as application advice for 
variable-pitch sheaves, drives and speed changers are 
given. Allis-Chalmers Mfg. Co., Milwaukee, Wis. 


VARIABLE SPEED TRANSMISSION 

Catalog TR-432 describes and illustrates this com- 
pany’s variable speed transmission with built-in speed 
reducer. It offers photographs, composite dimension 
diagrams, sketches of standards assemblies, horsepower 
and speed rating tables. Reeves Pulley Company, Co- 


lumbus, Ind. 


FABRICATED TUBE PARTS 

This illustrated booklet gives general descriptions of 
a double coil, an extended surface tube, and a serpentine 
coil. Fundamental operations used in tube fabrication 
such as bending, coiling, flaring, beading, brazing, spin- 
ning, swaging, burring, annealing, cleaning, and drilling 
are discussed. Wolverine Tube Division, Calumet 
and Hecla Consolidated Copper Company, 1411 Central 
Ave., Detroit 9, Mich. 


CELLULOSE PRODUCTS 

A pocket-size booklet contains a list of chemicals made 
by this company, types available, their end uses and 
pertinent packing shipping “information. Entitled 
“Chemicals for Industry,” the booklet is designed as 
a useful aid to technical and non-technical persons in- 
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The quality, durability and long life of plastic 
insulated conductors have already been proved 


in the most strenuous and exacting uses of 
global war. These same conductors are avail- 
able to you in constructions specifically de- 
signed by our own staff to meet your individual 
requirements. Precisioned quality, controlled by 
the finest equipment and workmanship, offer 
superior operating characteristics for your 
applications. 


0 R e 0 R A | j 0 % L. W LORD, President M H PHILLIPS, Vice President and Treasurer A. O, BLADES, Plant Manager 
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All of the Above A.W.S. Army-Navy Submersion 
Proof Units Available in Production Quantities for 
Prompt Delivery. Write, Wire or Telephone — Now! 


“Te CAPACITRON Company 


CSR Cee Cbs tae 
Chicago 51, Illinois & 














terested in the use of these products in plastics, films, 
lacquers, varnishes, chlorinated rubber, and for the 


| flameproofing, waterproofing and weatherproofings of 


textiles. Another booklet, entitled “Cellulosic Thermo- 
plastics,” lists and describes the results of dimensional 


| stability tests on cellulosic plastics at high temperatures 


and high humidities. Color sketches, photographs, four 


| comprehensive tables, an explanation of test conditions 


and a discussion of data contained in them make this 


| booklet a meaty source of engineering data. Cellulose 


Products Department, Hercules Powder Company, Inc., 
Wilmington, Del. 


ELECTROLYTIC CONDENSERS 


Three illustrated single sheets give general character- 
istics and dimension and rating charts of electrolytic 
and paper-insulated midget condensers with moisture- 
proof seals. Dumont Electric Company, 34 Hubert St., 
New York 13, N. Y. 


PROTECTED TYPE MOTORS 


Special paragraphs describing the frame, shields, 
mounting dimensions, openings, impellers, grease seals, 
windings, shield fits and cores as well as a list of appli- 
cations of these polyphase, squirrel-cage motors are con- 
tained in Form DL-121. Crocker-Wheeler Division, 
Joshua Hendy Iron Works, Ampere, N. J. 


SYNTHETIC WAX 


“A High Melting Point Synthetic Wax” is the title 
of this 16-page bulletin which gives detailed informa- 
tion on this product. Outstanding qualities and prop- 
erties of the wax demonstrated in varied industrial ap- 
plications are listed and indexed in the bulletin and many 
specific applications are mentioned. Glyco Products 
Company, Inc., 230 King, Brooklyn, N. Y. 


STAINLESS STEEL PARTS 


“Specialists in Stainless,” descriptive Catalog No. 44 
on this company’s line-of screw machine parts, offers 
a brief introduction to stainless steel plus data and tables 
of characteristics on bolts, cap screws, nuts, pipe fittings, 
plugs, pins, rivets, set screws, washers, milled studs, 
nails, staples, etc. Allmetal Screw Products Company, 
Inc., 88 Grand St., New York 13, N. Y. 


QUALITY CONTROL WITH GAGES 


This book of 140 pages and over 200 illustrations 
treats of scientific inspection with the use of gage blocks, 


| gage instruments, optical flats and other precision equip- 
| ment. It is a handbook for the inspector, the laboratory 


technician and the engineer dealing with close tolerances 
and high precisions. The book is dedicated to Ely Whit- 
ney, who through his development of the principle of 
interchangeability has become, according to the sponsors 
of this book, the father of mass production. Conti- 
nental Machines, Inc., 1380 Washington Ave. S., Min- 


| neapolis 4, Minn. 


RADIO TUBE REFERENCE BOOK 

A small reference book with pages for pocket diary 
contains comprehensive tabulations of RCA radio tubes 
and their characteristics. The tables cover only re 
ceiving tubes but are quite comprehensive. Diagrams 
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*Expert Solver of Fractional Horsepower 


FirsT you build, staff and equip a complete labora- 
tory for the purpose. Next, make available to it all 
the experience and knowledge gained from a half 
century of brush manufacturing. Then, we believe, 
you can give our type of brush testing service. 

Others, it seems, agree. For more and more elec- 
tric motor manufacturers are submitting their pres- 
ent and postwar models to our Fractional Horse- 
power Motor Brush Testing Laboratory for brush 
recommendations. 

Thanks to recent improvements in our manu- 


The word “National” is a registered trade-mark of 
National Carbon Company, Inc. 


KEEP YOUR EYE ON THE INFANTRY ... 
» THE DOUGHBOY DOES IT! 
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Motor Brush Problems 


facturing facilities and methods, speedier deliveries 
of “National” brushes are now being made. And 
helping to speed deliveries is this modern labora- 
tory which enables National Carbon Company to 
recommend brush grades more promptly and accu- 
rately than ever before. 

We urge you to get in touch with our nearest 
Division Office for full information on how to sub- 
mit motors for brush testing under your own speci- 
fied load, temperature, humidity, altitude or other 
conditions, 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 
UCC] 


General Offices: 30 East 42nd Street, New York 17, N. Y. 
Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 


New York, Pittsburgh, San Francisco 
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| BREAKDOWN 
| TESTER 


A compact, portable testing 
unit ideal for laboratory or 
production-line use. 115 
volt, 60 cycle primary. Ad- 
justable secondary voltage 
of 500/1000/1250/1500/ 
1750/2000/2500 volts. 
Many safety features com- 
bined with typical Acme 
high quality construction... 
Write for Bulletin 140. 








ACME VOLTROL 


Provides a full-range, stepless control from 
0 to 135 volts. Accurate to within 4/10 volt 
adjustment. Not a resistance type unit; out- 
put voltage is independent of load. Portable 
and panel types to meet all laboratory and 
production needs. Write for Bulletin 150. 





ISOLATING TRANSFORMER 


Especially designed for test room and laboratory 
use. Eliminates power line extraneous interfer- 
ence. -Provides relatively unaffected, constant 
voltage for testing. Write for Bulletin 161. 


THE ACME ELECTRIC & MANUFACTURING CO. 


58WATER STREET @© ® e CUBA, N.Y. 














of socket connections, definitions of technical expres- 
sions, a list of U. S. broadcasting stations and other 
miscellaneous data are also included. RCA Victor 
Division, Radio Corporation of America, Camden, N. J. 


CERAMICS FOR ELECTRICAL USES 


Described and illustrated in Bulletin No. 444 are 
extruded, pressed, and cast forms of an aluminum- 
silicon-magnesium compound and natural steatite prod- 
ucts. Coil forms and bars, bobbins and spools, threaded 
cores, mounting strips, bushings and spacers, pressed 
radio parts, electronic tube parts, tube bases and crystal 
holders, high-frequency insulators, electrical appliance 
parts, parts for electrical controls and other parts are 
covered. Mechanical and electrical property tables as 
well as graphs of dielectric strength variations are in- 
cluded. American Lava Corporation, Cherokee Blvd. 
& Manufacturers Rd., Chattanooga 5, Tenn. 








COPPER-SULPHIDE RECTIFIERS 


Bulletin No. R-38 defines the meaning of rectifier, 
lists typical applications, uses and advantages of copper- 
sulphide magnesium rectifiers and gives information as 
to what types of rectifiers are available. Diagrammatic 
illustrations are added. Benwood-Linze Company, 1806 
Locust St., St. Louis 3, Mo. 


BRONZE CORES, BARS AND PLATES 


This new booklet contains general information on ap- 
plications and specific dimensional tables of this com- 
pany’s cored and bar stock. Amplex Division, Chrysler 
Corporation, 6500 Harper Ave., Detroit 11, Mich. 





PRECISION PARTS AND ASSEMBLIES 


A superimposed photographic story of production fa- 
cilities on a “blueprint” background comprises the new 
brochure, “‘A First’ for Twenty-Five Years.” Origi- 
nally intended to bring to manufacturers a picture story 
of the plant, equipment and facilities for doing many 
types of postwar work, the booklet pays tribute to the 
entire personnel of this organization. Wisconsin Screw 
Company, 21st and C. N. W. Railway, Racine, Wis. 


LIGHTING PRIMER 


This primer attempts to explain, in the simplest pos- 
sible way, what the lighting business is all about, and 
gives a dictionary of terms. It lists many of the tech- 
nical and semi-technical terms used in the lighting in- 
dustry, includes a short layman’s history of lighting and 
an a-b-c explanation of lamps and fixtures, how they 
are made, sold and distributed. Mitchell Manufacturing 
Company, North Clybourn and Terra Cotta Sts., Chi- 
cago 14, Il. 


PRECISION GAGES 

Catalog 44-G is a complete presentation of the exten- 
sive line of inspection gages made by N. A. Woodworth 
Company, 1300 East Nine Mile Road, Detroit 20, Mich. 
PLASTICS 


By describing the actual “case histories” of three 


manufacturers, each engaged in a different line of in- 
dustry, in their approach to the proper selection of 
plastics, this guide book, “So You're Going to Use 
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THERE'S NO 
SUCH WORD 
AS “CANT” 


WHEN YOU USE 
TWIN-FAST SCREWS 


Iwin-Fast’s balanced construction, uniform shank, and 
single centered point assure straight driving 
—far neater fastenings! 


Three basic improvements are responsible for Twin-Fast’s 
neater fastenings. 1. Uniform shank from first to billionth! 
Made with a one-piece rather than a two-piece die, Twin-Fast’s 
shank is never distorted — therefore never throws the screw 
ona slant. 2. Twin threads which spiral the root from opposite 
sides give the Twin-Fast Screw symmetrical balanced con- 


struction for balanced driving—straight driving. 3. Twin-Fast’s 
single centered point — at the axial center of the screw — bites 
into the wood at first pressure. Provides fast, straight starts. 
Eliminates danger of cant. 

Avoid delays — cut production costs and fastening time with 
Twin-Fast Screws. Write for literature and samples today. 


OTHER TWIN-FAST FEATURES 


Twin, parallel threads provide 
twice the thread pitch of ordinary 
sctews. Driving time and costs are 
cut in balf! 


Relieved shank diameter prevents 
stresses which might cause imme- 
diate or eventual splitting or fis- 
sures and weakened seating. 


BY ALL MEANS 
BUY BONDS! 


Cylindrical construction (not ta- 
pered) increases thread area for 
tighter seating, greater holding 
power. Often, fewer and shorter 
screws may be used. 


Twin-Fast Screws come in steel or 
brass with round, flat, or oval heads 
—standard sizes and thread count. 


PATENTS 2,314,390; 2,314,391; 


OTHER PATS. PENDING 


THE BLAKE & JOHNSON COMPANY 


WATERVILLE, CONNECTICUT 
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SINCE 
1849 





In SURCO-AMERICAN 
PLASTIC TUBING 


The great variety of present applications speaks 
volumes for the flexibility of Surco-American Plastic 
Insulating Tubing. Even under extreme conditions 
of heat, cold, moisture, wear, changes in weather, 
and in the presence of dilute acids, oils and most 
solvents, the same degree flexibility prevails. 

Surco-American offers a wide range of stand- 
ard and special formulations, clear 


color, with such specifications as “high insulating 
resistance, low power factor, or an average 
dielectric strength of 1500 volts per aemmnne. 
Every formulation is laboratory tested’ Available 
in continuous lengths, |. D. — .005 to 2”. Also 
flexible plastic insulated wire, #12 to #48 A.W.C., 
insulating tape and special#ftubing and wire. Com- 
plete ae data furnished. 


Steclnanl 


TRICAL INSULATION COQ. 


Dept. E 
84 Purchase habs Boston 10, Mass. 
By exclusive 


winding and 
pee ee ees 
urco-Ameri- 
can Tubing 
stays round on 
the spool 





Plastics” ; illustrates the most practical course to follow 
in exploring the possibilities of plastics applications. The 
booklet includes a comprehensive Plastic Properties 
Chart which presents a graphic comparison of the phy- 
sical, electrical, thermal and mechanical properties of 
commonly used plastic materials. By its use, a designer 
can safely select or reject the different types of plastics 
as applied to his particular product requirements. 
Eclipse Moulded Products Company, 5135 North 32nd 
St., Milwaukee 9, Wis. 


MALLEABLE IRON 


Designated a handbook and entitled, “American 
Malleable Iron,” this is actually a text book on the sub- 
ject. The physical properties of the material, its metal- 
lography and metallurgy, machining practices, manu- 
facture and applications are covered in the sixteen chap- 
ters and 350 pages of this book. Malleable Foundries 
Society, Cleveland, Ohio. 


INSULATING VARNISHES 
AND COMPOUNDS 


This 56-page informative booklet presents a worth- 
while approach to the insulating varnish problems con- 
fronting numerous companies in the electrical industry. 
It contains product information, reference tables, appli- 
cation methods, testing procedures and illustrations all 
compiled to give a ready reference. A short history of 
insulating varnish comprises the introduction. Air dry- 
ing varnishes, baking varnishes, finishing varnishes, elec- 
tric lacquer, red oilproof enamel, machinery enamel, 
shellac, cable coatings and many other insulating ma- 
terials are described. John C. Dolph Company, 168 
Emmett St., Newark 5, N. J. 


REVERSE CURRENT CUTOUTS 


Check Chart No. 14 lists applications, performance 
data and design features and illustrates the reverse 
current cutout by photograph and diagram drawings. 
Eclipse-Pioneer Division, Bendix Aviation Corporation, 
43 Williams Ave., Teterboro, N. J. 


PARALLEL-PLATE CAPACITORS 


Publication 4365 describes the construction, electrical 
characteristics and applications of high-frequency, paral- 
lel-plate capacitors for electronic-heater resonant cir- 
cuits and electronic-oscillator applications. Photographs, 
curves and an outline drawing and connection diagram 
serve as illustrations. General Electric Company, 
Schenectady 5, N. Y. 


TIME SCHEDULE CONTROLLER 


Bulletin No. 98165 describes by illustration typical 
applications of this time schedule controller and offers 
a discussion of its selection. Dimensional drawings 
complete this informative booklet. Taylor Instrument 
Company, 95 Ames St., Rochester 1, N. Y. 


DESIGNING FOR DIE CASTING 


A new edition, with much additional material, of the 
booklet, “Designing for Die Casting,” first issued five 
years ago, has just been published. It is a handbook 
for the designer, with sections on types of dies, die part- 
ing, ejector pins, section thickness, undercuts, ribs, fil- 
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Every 
MANUFACTURING 
CUSTOMER 
Will Benefit 


Industrial users of WILCO Prod- 
‘ucts will find the increased facil- 
ities, the new products and tech- 
niques developed by WILCO for 
war service of great advantage 
to their own postwar products. 


As the Hourglass indicates . . . with the 
coming of peace, many WILCO products 
now making for precision performance in 
airplanes, ships, tanks, guns and instru- 
ments of the Army and Navy will play an 
equally important role in meeting civilian 
needs for hundreds of useful and reliable 
products. 


The demand of all branches of the serv- 
ice for Thermostatic Bimetals and Electrical 
Contacts has motivated many WILCO de- 
velopments of great potential value to post- 
war industry. New products added to an 
already extensive line; increased facilities 
for refining and fabricating precious metals ; 
greatly extended rolling mill facilities— 
these new additions and improvements, 
now devoted principally to the war effort, 
will prove equally helpful to manufactur- 
ing customers in meeting their peacetime 
production and marketing problems. 

WILCO PRODUCTS ARE: Contacts— 
Silver, Platinum, Tungsten, Alloys, Sin- 
tered Powder Metal. -Thermostatic Bimetal 

—High and Low Temperature with new 
high temperature deflection rates. Precious 
Metal Collector Rings for rotating controls. 
Silver Clad Steel—for bearings, shims, re- 
flectors, Jacketed Wire—Silver on Steel, 
Copper, Invar, or other combinations re- 
quested. Rolled Gold Plate. Special ma- 
terials. 


Tue H. A. WiLtson COMPANY 
105 Chestnut Street, Newark 5, New Jersey 


Branches: Detroit ¢ Chicago 


Thermometals—Electrical Contacts . 
Precious Metal Bimetallic Products 
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lets, studs, bosses and threads, cores, draft, tolerances, 
inserts, machining, trimming and finishing, and selection 
of alloys. The purpose of the booklet is to assist de- 
signers and engineers who use die castings arrive at 
designs which take full advantage of the possibilities 
of the die casting process. The previous edition had 
been found to be one of the most useful booklets pub- 
lished on this subject and had reached extensive distri- 
bution. New Jersey Zinc Company, 160 Front St., 
| New York 7, N. Y. 


TORSIONAL RELAY 

Dimension and design data, accompanied by drawings, 
diagrams and photographs, is contained in Technical 
Publication 252 on the torsional type frequency selective 
relay. Wallace & Tiernan Products, Inc., 1937 East- 
wood St., Belleville 9, N. J. 





MERCURY PLUNGER RELAYS 
Bulletin D is a single sheet picturing four of this com- 
pany’s line of improved normally open mercury plunger 
| relays. Coil and load specification, a-c, are tabulated 
conveniently. H-B Electric Company, 6122 North 21st 
St., Philadelphia 38, Pa. 


CLUTCHES : 
A four-page bulletin on the slip clutch and coupling 
offers diagrammatic illustration of its various applica- 

| tions as well as general information on its properties. 

| The over-load release clutch is described in a similar 
| four-page bulletin. Hilliard Corporation, 102 West 

4th St., Elmira, N. Y. 


PAPER-DIELECTRIC CAPACITORS 
Application, construction and characteristic data on 
high-frequency paper-dielectric capacitors for blocking 
and by-pass applications are contained in Publication 
4388 as well as graphs, tables of ratings and. outline 


drawings. General Electric Company, Schenectady 
», Bs 2 


| MAGNESIUM CASTINGS 

This bulletin, “Magnesium Facts for the Designer,” 
gives valuable data to machine and product designers in 
| all fields and will help them avoid pitfalls that are bound 
to occur in the use of a new medium. The bulletin 
| covers property considerations in design, finish, metal 
| allowances, threads and stud bosses, stress concentration, 
| section junctions and fillets, flanging, washers, bearing 
surfaces, inserts and small density changes or “growth.” 
Superior Bearing Bronze Company, Inc., Magnesium 
Division, 139 Banker St., Brooklyn 22, N. Y. 


HEAVY DUTY TEST CLAMPS 

Bulletin No. 7 illustrates and describes a line of test 
clamps, with solder or solderless lugs attached, for mak- 
ing heavy duty temporary connections, motor and meter 
testing, jumpers, cable and bus-bar taps, battery charg- 
|ing and welding. Types, sizes and dimensions are 

tabulated. Trico Fuse Manufacturing Company, 2948 
| North 5th St., Milwaukee 12, Wis. 


| PHOSPHOR BRONZE 

A twelve-page booklet tabulates the physical prop 
erties of various grades of phosphor bronze. The Sey- 
mour Manufacturing Company, Seymour, Conn. 
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MIRA HUMIDITY 


ROTECTON 1S STANDARD 


... Gesigned for tropical conditions 
... Unbeatable on ANY job 


Standard Sprague Koolohm Wire 
Wound Resistors now offer the same 
high degree of humidity protection 
formerly obtainable only on special 
order to match exacting military spe- 
cifications. This construction, newly 
adopted as standard, includes a glazed 
ceramic outer shell and a new type of 
end seal. These features give maxi- 
mum protection against even the most 
severe tropical humidity conditions. 
Type numbers remain the same ex- 


cept for the fact that the letter ‘‘T’ 
has been added to designate the new 
standard construction. 

Thus, again, Sprague leads the way 
in practical, truly modern wire wound 
resistor construction. Your job of re- 
sistor selection is greatly simplified. 
No need to study and choose between 
types or coatings. One type of Kool- 
ohms, the itendord type, does the job 
—under any climatic condition, any- 
where in the world! 


SPRAGUE ELECTRIC COMPANY, North Adams, Mass. 


SPRAGUE (AOOLOKIM Resistors 


The Greatest Wire-Wound Resistor Development in 20 Years 
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Are Your Machines 


TONGUE-TIED 


when your customers ask Z 


Questions? 


oe 


If a user of your machine wants to know how many 
turns, strokes, operations, pieces or other units have been 
completed up to any given moment, can your machine 
tell him exactly, at a glance? Or will he have to make a 
cold guess and take the chance of throwing his produc- 
tion schedule out of gear? 

He won't have a moment’s doubt or uncertainty, if he 
has everything under Veeder-Root Countrol. And this 
means that machines equipped with Veeder-Root Count- 
ing Devices always have the needed Facts-in-Figures on 
production right on tap . . . so that - tendency toward 
shortages, over-runs or mechanical difficulties may be 
detected and arrested immediately. These devices are 
compact and lastingly accurate... have simple drive- 
connections . . . fit readily into most design limitations 


.: 

\ | 
a, F o 
. So sat 
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| without causing basic changes. See exactly how much 


: 


; you would profit by es 


the tag below to your ma- 


chines...as a mew and compelling merchandising 


! feature. Write to 


y 
\ 
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VEEDER-ROOT INCORPORATED 
Hartford 
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Magneto Housing Feed Control Block Control Panel Terminal Block 


THERMOPLASTIC | = 


Relay Box Cover Dash Pot for Circuit Breaker Tank Radio Cover Dial Magnifier 
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Control Collar Switch Base and Cover 
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Radio-tube Socket Base Coil Form Radio Part Instruction Plate 
p Antenna Bushing Terminal Sleeve Tube Base End Plate 





reach a sound conclusion to your problem in plastics consult the skilled technicians—engineers and designers—of the General Electric 
pany. For advice on the successful application of plastics materials using all available processes of manufacture, write Section J-27, 
neral Electric Company, One Plastics Avenue, Pittsfield, Mass., or call the General Electric Plastics Divisions’ office nearest you. 


the General Electric radio programs: ‘The G-E All-Girl Orchestra’’ Sunday 10 P.M. EWT, NBC. “The World Today’ news every weekday 6:45 P.M EWT, CBS. 


A G-E PLASTICS TECHNICIAN KNOWS PLASTICS 


Buy War Bonds 


GENERAL @ ELECTRIC 
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i AN ATHLETE, it is called “STAMINA.” In a ball bearing, it is 
DURABILITY—and it is determined by the inbuilt features that 
safeguard against wear and break-down. 

The NORMA-HOFFMANN “CARTRIDGE” BALL BEARING has all these 
vital features, developed to the last degree:—wear-less, friction- 
free, all-metal seals (removable and replaceable) sealing lubri- 
cant in and dirt out, regardless of shaft angle; at least double 
the grease capacity of any other single-row bearing. A design 
that holds the grease ON THE ROLLING SURFACES, where it is most 
effective. 

Read about these, and other, valuable features of the NORMA- 
HOFFMANN "CARTRIDGE" BALL BEARING in the Catalog, sent on 
request. Or, ask our nearest office to have one of our Field 
Engineers call and explain. 


PATENTED 


NORMA-HOFFMANN BEARING CORPORATION 


STAMFORD, CONNECTICUT x Founded 1911 
Field Offices: NEW YORK + CHICAGO « CLEVELAND « CINCINNATI + PITTSBURGH « DETROIT + LOS ANGELES » SAN FRANCISCO + SEATTLE, WASH. 
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Presents to the Electrical Industry 


HERMETICALLY SEALED 
Peel bean ad 


® \ 
ea (MODEL 120) 


Completely Immersion-proof Throughout 
1 Hole Mounting for Easy Installation 
Movement Built to A.S.A. Specifications 

Ideal Component for All Small Equipment 


@ The smallest meter available, yet capable of performing a full-scale task in a 
variety of applications. 


@ Hermetically sealed, it can be immersed in water for as many as seven days 
without harm to its mechanism. 


@ The case, as well as the glass, is completely waterproof—thus, if the glass 
breaks, water still cannot penetrate. 


@ Since the equipment in which this meter is used must also sustain immersion, 
terminal studs are waterproof sealed. 


@ Supplied with the Model 120 is a waterproof gasket for mounting the instrument 
flange to the panel. 


® Quickly and easily installed—only one hole—no drilling, no screws necessary— 
SRM, x 


KE baw just tighten on with a ring. 
ee @ Ideal for all small equipment—present or postwar. Write for complete specifica- 
tions and prices. 


SUPPORT 
THE 


RED CROSS 
aN -AMSCO CORPORATION 


FUND 


£: NORTHERN BLVD. AT 45th STREET, LONG ISLAND 
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Cam ane 
Power Transformer 


Operator at Allis-Chalmers’ Pittsburgh plant 
applying Natvar varnished cambric to form the 
insulating barrier between core and low voltage 
winding of a Power Transformer. Maltiple 
strand conductor is used for compactness and 
for maximum reduction of eddy current losses. 


LLIS-CHALMERS Power Transformers are designed and built 


for continuity of operation with minimum of maintenance. 


In spite of increased industrial loads demanded by the war effort, 
these transformers have operated far beyond their rated capacity 


for extended periods without interruption, without other than rou- © Varnished cambric—straight cut and bias 
tine maintenance. That's performance! riers: ei 
@ Varnished canvas 
@ Varnished duck 
® Varnished cellulose acetate 
@ Varnished Fiberglas cloth 
important application. @ Varnished papers 

@ Varnished tubings and sleevings 
What are your requirements? Write, wire or phone us for deliveries @ Varnished identification markers 


It is a source of considerable satisfaction to us that Natvar insulating 


materials, because of their high uniformity, were selected for this 


— either from the stock of a wholesaler near you — or direct from © Lacquered tubings end sleevings 
@ Extruded Vinylite tubings 


our own. @ Extruded Vinylite identification markers 


TELEPHONE CABLE ADDRESS 
RAHWAY 7-2171 % NATVAR: RAHWAY, N. J. 


207 RANDOLPH AVENUE * WOODBRIDGE NEW JERSEY 
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86 Pieces 
Gaged 
Per Minute 


EACH CHECKED FOR 
Z DIMENSIONS 


Thanks to 
MICRO 
SWITCH 


Automatic checking of small parts to assure that they are within 
allowable tolerances is accomplished by this ““Gage-O-Matic’’ pre- 
cision gaging machine through the use of Micro Switch products. 

Built by the General Control Company for the use of Hamilton 
Standard Propellers, the ‘‘Gage-O-Matic’’ permits high speed 
checking of seven accurate dimensions at the rate of 86 pieces per 
minute. 

This is accomplished by pairs of plastic enclosed switches 
which monitor éach gaging operation. They are actuated by mi- 
crometer heads mounted on a sliding bar. If the part being 
tested is in tolerance, one switch is actuated .. . if under tolerance, 
both are actuated .. . if over tolerance, neither is actuated. 

If the part is over or-under tolerance, it drops through a tube 
into the proper rejection drawer, automatically segregating re- 
jected parts for their particular defect. 


1,001 Jobs For Micro Switch Products 


In wartime production and after victory, there are 1,001 impor- 
tant jobs for Micro Switch products in every branch of industry. 
They control temperature, help package products, limit machine 
operations and serve as sensitive and efficient controls for a limit- 
less number of electrical and electronic devices. 

Production and design engineers, planning new products or 
seeking ways to improve present products, should be thoroughly 
familfar with the many advantages of these rugged, compact, 
sensitive snap-action switches. Write today for Handbook-Cata- 
log No. 60 which gives complete details on electrical characteris- 
tics, housings and actuators. 


LET’S ALL BACK THE ATTACK BUY EXTRA WAR BONDS 


tr 


Wa’ 


MICRGBewitTcH 


. A DIVISION OF FIRST INDUSTRIAL CORPORATION 


Freeport, Illinois, U.S. A., Sales Offices in Principal Cities 
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Here’s How it Works 


SOLENOID 

2 
(ee 
SPRING SY mictomeree 
+ ADJUSTMENT 
— ~! SwitcH 


GAGING 
PLUNGER 


ANVIL 


The small parts are fed through 
a chute by a rotating hopper. As 
the part slides down the chute, it 
is stopped at different intervals 
by solenoid controlled levers. The 
part is positioned between the 
gaging plunger and anvil, then 
the solenoid on the gaging head 
is released. The spring drives the 
gaging plunger assembly down 
and in contact with the part. 

The gaging assembly is then 
pulled up by the solenoid and the 
part, if acceptable, is permitted 
to move to the next state. 


This is the basic switch—a thumb- 
size, feather-light, plastic enclosed, 
precision, snap-action switch, Un- 
derwriters’ listed and rated at 
1200 V. A., at 125 to 460 volts 
a-c. Capacity on d-c depends on 
load characteristics. Accurate re- 
producibility of performance is 


maintained over millions of operations. Basic switches of 
different characteristics are combined with various actuators 
and metal housings to meet a wide range of requirements. 
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When the Design Calls 


FOR ELECTRICAL 


These Charts Will Help! 


Especially for the man who designs de- 
vices containing electrical contacts, 
Fansteel has developed a series of 
Engineer’s Check Charts containing 36 
reminders of points to consider when 


specifying or ordering rivet or screw 


type electrical contacts. 


CONTACTS 


Regular use of these valuable check 
charts will save hours of busy designers’ 
time. They are part of the new Fansteel 
booklet, ‘‘Fansteel Electrical Contacts 
—An Engineer’s Handbook’’, in which 
will be found 30 additional pages of in- 
dispensable information for electrical 
contact users. 


The edition is limited. Write for your copy today! 
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REG. U. S, PAT. OFF, 


TRACING CLOTH 


in moisture-proofing that makes PHOENIX Tracing Cloth 


resist damp hands and arms. It will even stand up to ten 


minutes immersion in water. That’s why it’s proof against 
moisture ghosts — the ghosts that haunt prints made from 
tracing cloths that show perspiration stains. 

Besides, PHOENIX is smudge ghost-proof. You can use 
harder pencils and still get solid, opaque lines. They'll smudge 
less. 

And erasure ghost-proof too. Erasing leaves less scars on 
PHOENIX. Redrawn pencil lines are smooth. Ink won't feather. 


For the full story and a sample, write on your letterhead to 
Keuffel & Esser Co., Hoboken, N. J. 


KEUFFEL & ESSER Co. 


EST, 1867 


Drafting, Reproduction, Surveying Equipment . 
and Materials. Slide Rules. Measuring Tapes. 


* 


CHICAGO «© NEW YORK «© HOBOKEN « DETROIT 
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For Those Hard-to-start Jobs— 


Use Wafner 


Repulsion-Start Induction Motors 
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E. almost 50 years, we have been building 
repulsion-start induction motors, and today the 
majority of fractional-horsepower motors we 
make are still of the same type. 


Notwithstanding the development of other types 
of single-phase motors during all those years, the 
repulsion-start induction type is still the pre- 
ferred motor for compressors, pumps, stokers, 
and other machinery involving heavy starting- 
loads—because repulsion-start induction motors 


1. start high-inertia 
loads and accelerate 
them smoothly, 


MOTORS 
are but one of several 
WAGNER PRODUCTS 

serving industry. 
Other WAGNER PRODUCTS: 

AIR BRAKES 
BRAKE LINING 
HYDRAULIC BRAKES 
INDUSTRIAL BRAKES 


INDUSTRIAL 
BRAKE CONTROLS 


TACHOGRAPH 
(Recording Speedometer) 
TRANSFORMERS 


2. have lower starting- 
current than any other 


Nae ie SO 


% SYNCHRONOUS SPEED 


type of single-phase motors—light flicker is neg- 
ligible when motors start, 


3. have high operating speeds even under con- 


* siderable overloads, and 


4. have a flat efficiency curve over a wide oper- 
ating range. 


For complete description of Wagner repulsion- 
start induction motors, ask for Bulletin MU-183 
or write the nearest of our 29 branch offices, at 
Atlanta 3, Baltimore 18, Boston 15, Buffalo 8, 
Chicago 16, Cincinnati 10, Cleveland 15, Dallas 
1, Denver 2, Detroit 2, Houston 2, Indianapolis 4, 
Kansas City 8, Los Angeles 15, Memphis 3, 
Milwaukee 2, Minneapolis 4, New York 7, 
Omaha 2, Philadelphia 8, Pittsburgh 13, Port- 
land 9, St. Louis 3, Salt Lake City 1, San Francisco 
3, Seattle 4, Syracuse 2, Tulsa 3, and Washington 5. 


ered else ule Sheen aly YS2 


6454 Plymouth eae St. euteiits 
ELECTRICAL AND AUTOMOTIVE , sae 
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HIGHEST INSULATION EFFICIENCY 


Equal to mica and ceramics—superior 
to any other commercial plastic— Acadia 
Polystyrene combines all desirable elec- 
trical properties. Its dielectric strength 
and power factor are outstanding. 
Other plus values include: zero water 
absorption, relative freedom from ad- 
verse effects by acids, alkalies, weather, 
stack gases, etc.; and high tensile 
strength of 3500 to 5000 pounds per 
square inch. ' 
Sheets of Acadia Polystyrene — com- 
pression-molded—have properties 
superior to those fabricated by other 
methods—no shrinkage at normal tem- 
peratures—better heat resistance. 
Complete details are available on re- 
quest. For quick reference a few of 


Polystyrene’s outstanding points are 
summarized here: 


Dielectric Constant............ 2.5 to 2.6 at frequencies 10* 
Power Factor, 60 cycles 
103 cycle 
108 éycle 
Dielectric Strength, Volts/Mil )s"" thickness 
Short time 500 to 700 
Step by Step 450 to 600 
Volume Resistivity, ohms-cms 10'7 to 10'9 
Heat Resistance. . 150°F to 250° F 
Softening Point.. . 190°F to 250° F 
Specific Gravity... es AO 


ACADAN “B” 


Flexible at -100° F and has many of the 
electrical properties of Polystyrene. Ideal 
for numerous electrical applications. 
Write for information on forms now avail- 
able and data on physical and electrical 
properties. 





AND OTHER CO 


F SPACE requirements dictate a small relay 
I —and service conditions a powerful one... 
here’s the relay to fit your needs. It’s the 
Automatic Electric Class “S” Relay—tiny in 
size, light in weight, but dependable and 
packed with power. 


Class “S” Relays have been designed espe- 
cially to meet the exacting conditions of serv- 
ice on fast, modern aircraft. They offer a 
combination of features never before found 
on any relay, large or small. For example: 


1. Vibration-resistance is not just ‘added on’’—it's 
designed right into Class ‘‘S’’ Relays. And they 
withstand with a large margin of safety the most 
rigorous operating tests of the Signal Corps and 
the Air Forces. 

. A unique spring design provides high contact 
pressure within small space limits. 

. An added assurance of reliability is provided by 
twin contacts. 

. The new type of pin-pivoted armature with full 
length bearing provides the Class ‘‘S’’ Relay 
with exceptionally long life even under the 
toughest conditions. 


The Automatic Electric Catalog gives full details. Write for your copy. 


Relay 


J lalate DEVICES 


AUTOMATIC 
ELECTRIs« 
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SCOVILLE cnartes 


a new “course” for 
radio compass 
terminals 


and made them faster 


and better for less 


Scovill Electronents* may give you the same competitive advantages 


Electric terminals for radio compasses 
were needed faster than screw ma- 
chines could turn them out of rod 
stock. Asked to suggest a speedier 
method, Scovill recommended stamp- 
ing them out of sheet metal. Given 
the job, Scovill produced many more 
terminals per day at a much lower 
cost... and paid an extra dividend in 
the form of better electrical proper- 


ties. That was because the sheet brass 


used had a higher copper content and 
higher conductivity than the brass rod 
necessary in the former method. 
With the same kind of ingenuity 
applied to your small electronic com- 
ponents or complete assemblies, the 
chances are that Scovill can save you 
time and money. Investigate the de- 
signing service, manufacturing ability 
in all metals, and wide range of metal- 


working facilities that have won for 


Scovill the title of “Masters of Metal’. 


Fill in coupon below and mail today. 


*Electronents = Electronic Components 


Scovill 


MANUFACTURING COMPANY 
WATERBURY, CONN. 


Please send me a free copy of “Masters of Metal” booklet de- 
scribing your facilities. I am interested in the ELECTRONENT* 


applications checked. 
C) Batteries (] Dials C] 
(| Record Changers [] Escutcheons [] 

Clips C] Jacks [I 








Condensers C) 


Other applications 


SCOVILL MANUFACTURING COMPANY 


Electronic Division 


25 Mill Street, Waterbury 91, Connecticut 


Panels 
Sockets 


Stampings (misc.) 


Name 


Tubes Company .... 


Address 


ND 
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An example of B-L Bat- 
tery Charger designed to 
meet specific needs. 


B-L Selenium Rectifier 2 Specially designed B-L 
converts AC to DC. h Transformer delivers 12 
volts from the 115 volt out- 

put of the power suppl. 


This B-L Battery Charger meets 
special requirements of the Signal Corps 


The problem of designing and manufacturing a 
charger for Signal Corps equipment which would 
meet the needs of increased loads was submitted 
to B-L engineers. The result is a Battery Charger 
producing three times the rate originally employed. 
It charges the batteries, and keeps them charged, in 
the Signal Corps equipment shown at the right. 


The alternating current power supply is con- 
verted to direct current by sturdy, specially built 
B-L Selenium Rectifiers which meet the demands 
of this unit for charging the 6-cell 12-volt batteries. 
... The Charger itself is built to withstand rough 
usage and the severe moisture of the tropics. 


A switch controls rate of delivery—5 amperes Mobile Unit, with Trailer, made for the U. S. Signal Corps 
or 15 amperes . . . The built-in Thermal Circuit Pe 


Breaker protects against overloads — the push ‘ 
P & P Have You a Conversion Problem? 


button resets . . . Th - ides 
. , The cut - relay pind de Twenty-five years of B-L specialized skill in AC-DC con- 
against any discharge of batteries in the event of version problems is available to you. We are designers of 


power failure . . . Four fasteners permit handy Selenium and Copper Sulphide Rectifiers, Battery Chargers, 


J 3 and DC Power Supplies for practically every requirement. 
removal from or installation to the base. We invite your inquiries — without obligation. 


ad 0B COPPER 


SELENIUM ELECTRICAI 
RECTIFIERS SULPHIDE 


THE BENWOOD LINZE COMPANY 
1815 Locust Street * * « Se. Louis 33; Mo. 


DESIGNERS AND MANUFACTURERS OF COPPER SULPHIDE AND SELENIUM RECTIFIERS, 
BATTERY CHARGERS, AND D. C. POWER SUPPLIES FOR PRACTICALLY EVERY REQUIREMENT. 
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SHAPES AND FORMS 


In cellular rubber! 


AVAILABLE NOW -cellular rubber made to order for 


gaskets, seals and weatherstrips of various sizes. Capacity now 
available for industrial and war needs. Three types... 
SPONGEX*, with interconnecting cells. CELL-TITE* hard 
or CELL-TITE soft with individual cells. May be made resistant 


to gasoline, oil, corrosive vapors. 


Suggested uses: 


Package Cushioning Shock Absorption 
Container Gaskets Weatherstripping 

Dust Proofing WaterproofChanneling 
Space Filling Grommets and Seals 
Vibration Dampening Instrument Parts 


Sensitive, easily damaged instruments 
are being safely delivered to many fight- 
ing fronts, packaged in cellular rubber, 
rubberized curled hair or bound fibre 
forms. Send for samples. 


% REG. U.S. PAT. OFF. 


Sponge Rubber Products Co. 


104 Derby Place, Shelton, Conn. ° Plants in Derby and Shelton, Conn. 


Sales Offices: New York * Chicago * Washington * Detroit 


WORLD’S LARGEST MANUFACTURERS OF CELLULAR RUBBER PRODUCTS 
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To secure matchless performance in any unit requiring the movement of air, it is essential to have 


the correct air impeller. Costly design changes and production delays may be avoided if you will 


let us help you make the choice im the early stages of design. 


Among the great variety of propeller fan blades and centrifugal 

blower wheels which we make, there will be one exactly right for 

your application. 

The many factors to be considered in selecting an air impeller are IMPELLERS 
listed on our Air Impeller Specification sheet. Write for one today, for every purpose 


then submit it for our recommendation and quotation. 


™ TORRINGTON 


MANUFACTURING COMPANY, TORRINGTON, CONN. 
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PLANNED-WIRING 


WILL KEEP YOUR POST-WAR PRODUCT FROM GETTING 


ROCKBESTOS A.V.C. 600 VOLT SWITCHBOARD WIRE 
(National Electrical Code, Type AVB — max. operating temp. 90°C.) 
Sizes No. 18 to No. 4/0 A.W.G. with varnished cambric and 
felted asbestos insulation and gray, black, white or colored flame- 
proof cotton braid. 

Combine fire insurance and fine appearance in your switch- 
boards with Rockbestos Switchboard Wire. It is absolutely 
fireproof and will not dry out under heat. Sharp, clean bends 
can be made without cracking as the asbestos wall acts as a 
cushion under the braid. Rockbestos A.V.C. Hinge Cable and 
Switchboard Bus Cable have the same fireproof and heatproof 
characteristics. 


ROCKBESTOS A.V.C. 600 VOLT MOTOR LEAD CABLE 
(National Electrical Code, Type AVA—max. operating temp. 110°C. 
Sizes No. 18 A.W.G. to 1,000,000 CM insulated with two walls 
of felted asbestos and a high-dielectric, heat-sealed varnished 
cambric insert, with a heavy asbestos braid overall 

Make your products dependable with this motor lead cable. 
It is heatproof, fireproof, greaseproof, oilproof and highly 
resistant to corrosive fumes and moisture. Use it for coil con- 
nections and motor leads in electrified mining machinery, 
motors, electric locomotives, subway cars, etc. 


ROCKBESTOS 600 VOLT ALL-ASBESTOS RHEOSTAT CABLE 
(National Electrical Code, Type Al—max. operating temp. 125°C.) 
Sizes No. 18 AWG to 1,000,000 CM insulated with a heavy wall 
of felted asbestos, covered with a rugged asbestos braid finished in 

black, white or colors. 
Use this power and rheostat cable for wiring rheostats, furnaces, 
or for power leads on any electrical equipment that develops 
heat or operates in dry high temperatures. For ranges or other 
applications requiring a solid conductor construction, specify 
Rockbestos All-Asbestos Rheostat and Stove Wire. 

A few of the 122 different wires and cables developed 


for severe operating conditions by Rockbestos. 
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INVESTIGATE ROCKBESTOS PERMANENTLY 
INSULATED WIRES, CABLES ANP CORDS FOR 
TROUBLE-FREE WIRE PERFORMANCE 


Every electrical designer can make or break his product. He 
can make it by giving as much consideration to the selection 
of wire as to other components . . . or he can break it on the 
drafting board by overlooking the effects of ambient and oper- 
ating temperatures, abrasion, vibration, moisture, oil, grease, 
corrosive fumes or flame upon the wire. 

And that’s not all! There are possible overloads, operating 
voltage, current carrying capacity, dielectric strength, insula- 
tion resistance, voltage drop, diameters of bushings, wire-ways 
and wire, to name a few other factors to be taken into con- 
sideration in advance... if you don’t want your product to 
get a black eye. 

Perhaps you are at the wire-specifying stage right now, or 
need engineering advice. If so, investigate Rockbestos 
permanently insulated wires, cables and cords . . . 122 stand- 
ard constructions designed for severe or unusual applications 
...and we are ready to go to work on a “special” if we 
haven’t got what you want. For wire recommendations or 
engineering assistance write the nearest district office, or: 


Rockbestos Products Corporation, 809 Nicoll St. 
New Haven 4, Conn. 


FOR VICTORY... BUY WAR BONDS 


ROCKBESTOS RESEARCH 


Solves Difficult Wiring Problems 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 
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Ponchos, Parkas and 


PLASTIC KEEPERS 


Protect the Army 
Against Rough Weather 


THESE small plastic parts 
may not look formidable in the 
face of wind, snow, sleet and 
rain... but they do their bit 
in helping the Armed Forces 
fight the elements. They’re 
plastic keepers which serve to 
fasten ponchos and parkas and 
hold them securely. 

Although comparatively 
simple in design, these plastic 
parts perform an important 
function and require sound 


engineering and expert molding. 

Aico and Aico’s 29 years of 
experience in precision molding 
have been called on to produce 
hundreds of thousands of parts 
for the Armed Services...parts 
of all types and sizes for widely 
varying uses. Whatever the 
requirements as to function or 
appearance, Aico is equipped 
to design, engineer and mold 
the necessary plastic parts to 
meet highest standards. 
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29th Year 


AMERICAN INSULATOR CORPORATION 


NEW FREEDOM, PA. Sales Offices: Boston ® Bridgeport ® Buffalo 
Cleveland © Detroit © New York @ Philadelphia 
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Your SLOW SPEED machines of from .08 r.p.m. 
and higher, 1/50 to 10 H.P., can be driven with- 
out using belts, pulleys, line shafts, chains, sprock- 
ets or slide rails, if you use one of the 47 types of 
Janette speed reducers. 


WRITE for our 100-Page Catalog TODAY 


Janette Manufacturing 


556-558 W Monroe St. CO ANT S-Ye Ze A 


PORTLAND-MONSON SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical Purposes 
Natural, Black, Oil Finish 


Quarries: 


Portland, Maine @ Monson, Maine 


FASTER and BETTER 
WIRE STRIPPING 


in 1945 with 
SPEEDCRAFT 
WIRE STRIPPERS 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 18 con- 
secutive years. 


Write for complete information—sending wire samples—no obligation. 


THE WIRE STRIPPER CO., 1722,fssthom oxi. 


E. Cleveland, Ohio 
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Not even a laboratory microscope could discern it! But 
this new machine is so sensitive to vibrations produced 
by unbalance that it can feel and indicate a workpiece 
bearing displacement as minute as one four-millionth 
ofan inch—™% of a micro-inch! 


THE NEW GISHOLT DYNETRIC* 
MICRO-BALANCER 


Here precision is carried to a degree never before known 
in the field of dynamic balancing. Here a displacement 
of .000,000,25” due to unbalance vibrations causes the 
indicating needle to move approximately one-half inch. 


The Micro-Balancer was designed especially for bal- 
ancing parts at any speed up to 36,000 r.p.m. 


Where desired, the workpiece can be driven by its own 
source of power. For example, an air-driven gyro rotor 
an be driven by an air jet. Or a high-speed, high- 
lequency motor can be balanced in its own housing and 
honing under its own normal power source. 


The new Dynetric Micro-Balancer is another example 
of Gisholt’s ability to balance any rotating part. This 
unquestioned leadership is at your command. 


of Westinghouse Research Laboratories and 
jal Electronics Division. 


SISHOLT MACHINE COMPANY 


119 East Washington Avenue « Madison 3, Wisconsin 


look Ahead... Keep Ahead... With 
Gisholt Improvements in Metal Turning 


THE DYNETRIC MICRO-BALANCER 
is available in two basic models: Type H for 
locating and measuring unbalance in parts sup- 
ported with rotational axis in a horizontal plane; 
and Type V—for workpieces supported verti- 
cally. Literature on request—specify Form 1099. 
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COMMUTATORS... 
SLIP RINGS... 


Produced In Volume For The Finer Motors and Generators 


Ce 


TOLEDO STANDARD COMMUTATOR CO., 2242 Smead Avenue, Toledo 6, Ohio 
HOMER COMMUTATOR CORPORATION, 4748 Hough Avenue, Cleveland 3, Ohio 
HILLSDALE COMMUTATOR COMPANY, Hillsdale, Michigan 
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we 


Why Not Know More About 
STOPS 
STAR LOSSES 
PORCELAIN ?/) Sz 


simply brush on right SPECIM , “ih. 


There are many kinds of STAR at the bench; ready 
for the layout in a 


ial few minutes. The With DYKEM Steel Biue 
PORCELAIN for ves dark blue background 


uses. They are used exten- makes the scribed layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. 


sively in applications calling for Write for full information 


THE SYREN COMPANY, 2303-F North 1ith St, St. Louis 6, Mo. 


resistance to electricity, heat, n Canada: 444 Pacific Ave., Toronto, Ont. 


moisture, chemicals or weather- 


ing agents. There are more 
than a score of formulas in ac- 
tual production in our factory 


at one time. 


“A Brief Survey of Technical 

Characteristics of Molded Cera- 

mic Products” is yours for the . < eS give your coil bases these 
supertoritites: 

asking. “ More turns in same space— 
less space for same wire— 
minimum coil size—no insu- 
lating strip required—spiral- 
wound for greatest strength— 
SUPER-INSULATION, 


Ask for Sample Round, Square, Rectangular 


a ~— »>APER TUBE CO 

| ott RY Day , a aL 

41 Muirhead Ave. Trenton, N. J. PREC ISION PAI bey ee Os, 
2035 W. CHARLESTON ST CHICAGO 47, ILLINO! 
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POLLAK MANUFACTURING COMPANY 


Arlington, New Jersey 


DEVELOPING - DESIGNING * MACHINE WORK «+ SPINNING 
GAS AND RESISTANCE WELDING * STAMPING °* ELECTRICAL WORK 
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| After The 


ee PTO ng 5 
Speed Way 


Others Failed... 


@ you need motor or geamotors for a Write for SpeedWay's new 
standard of special jon, bring your Motor Bulletin showing stend. 


5 tes’ "eedWer. Nciey ext ad A. C.; D.C, ond Universal 
a f) d 1CSU| === --— 
where hard-to-hold ee 


The small-size screws you largely use can be held on 





the end of an Allen driver and started in the tapped 
hole instanter! Or they may be held on an Allen Hex 
Key and turned in places where thumb-and-finger 


work awkwardly if at all. Fast in assembling! 


And for set-ups hard Se THERMOSTAT 


to hold under vibra- Conduction sensitive heat control for electric quhaws and 
: a ma equipment, onsistent, dependable. Entirely enclosed. 
tion, Allens” have (1) Size 3” x 1” x %”. Adaptable to narrow range fine adjustments 
ee = e aeeree jv, within 100° F. and 600° F. 
: ies atts A.C. 
STRENGTH for tight Wiles fer deneriaties bulletin. 
. GENERAL THERMOST +» 1039 Webster Ave., New}York[S6,[N.Y. 
wrenching; (2) Accu- » 1039 ster Ave., New;York[56,[N., 


rate threading to a high 


Class 3 fit, for a high DANTE i AT Uae LUGS 


degree of frictional] 


holding- power. SOLD ERLESS 
& SOLDERING 


Your local Industrial Distributor supplies also Allen 
Socket Head Cap Screws, Flat Head Cap Screws, 
Tru-Ground”’ Shoulder Screws and “'Tru-Ground” 


Dowel Pins. Ask him for samples and details. is 
SQUARE OR ROUND 
END ...ALL TYPES 


THE ALLEN MFG. COMPANY oa AND SIZES 


HARTFORD, * Yeas aor iaime = DANTE aR tH inte CO. 


BANTAM, CONNECTICUT 
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With ov Without - PROTECTIVE FINISHES 


..- Insurok T-640 out-performs ===“ 


a4 


TESTS ON T-640—SANDED & UNSANDED 


ordinary laminates I | Made at Richardson Laboratories 


Dec. 6, 1944 


So far as we know—there is no laminated phenolic plasticthathas © _ rae NOT ope 
the low moisture absorption of Laminated INSUROK, Grade T-640! : siete, 0.34% 0.29% 
Scientific laboratory tests show it! On-the-job performance proves =>  Meisture Abs. 0.56% 0.38% 

it! For in humid, tropical climates this Richardson Precision Plastic Expansion * 0002 -0002 

is daily showing its unique ability to outlast ordinary materials | TESTS AT ROOM CONDITIONS 
with or without protective finishes—in spite of devastating, ever- | __— Power Factor 0322 0333 


Dielectric Constant 4.61 4.89 
present fungus growths. saen fei e 2 


In addition, INSUROK T-640 has uniform dielectric and me- —|__ Arc Test (See.) 130-128-129-126-123_129-60-117-12-64 
chanical characteristics, and can be fabricated. With so many out- | TESTS AT 90% HUMIDITY 104° F. 
standing features, it’s no wonder INSUROK T-640 shows up with _ Power Factor 0342 0347 
increasing regularity today in specifications for radar, communi- __ - ne aad 
cations transmitters, receivers and many other products where insulotion : 
moisture absorption must be cut to a minimum. Get the full story —_ Resistance 122,000-98,000-122,000 98,000-162,000-122,000 
now! Write Richardson Plasticians today. | Average 114,000 127,000 


Insulation resistance was determined using 
taper pins. Sanded and unsanded samples 
were obtained from same factory sheet. 


aa! NEW BRUN cK N FOUNDED 18 


Aer SO Reon ha 


252 G | B DING DETROIT 2 I Hi 7a NEW YORK OFFICE a: oe ee NEW 


CLEVELAND OFFICE 326-7 PLY Peel DG r EVELAND 1¢ 
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Our Contact Department is an institution in itself, equipped with every 
modern facility to furnish you anything you need in contacts and contact © 
material for light or heavy duty in platinum, palladium and their alloys, 
gold and silver. Baker contacts carry the assurance that all work is done | 
to a rigid standard and only by expert operators ee by a com- 
petent scientific staff. 


Among our regular products are contact screws, studs, bars, plates, 
washers and laminated and inlay strips of any width and thickness. 


LIGHT ASSEMBLIES. We are equipped to undertake sub-contracting 
work for light assemblies and sub-assemblies for the electrical, electronic, | 
radio, refrigeration, heating and other industries and to make small 
instruments and instrument parts to your own specifications. 


BAKER & CO., INC. 
113 Astor St., Newark 5, N. J. 
NEW YORK SAN FRANCISCO CHICAGO | 


Variable Attenuators * Mixers 

Potentiometers * Tap Switches ie. 
Meter Shunts and Other Pre- : 

cision Resistance Devices 


Engineering and Production of 
These Components Our Specialty 


ELECTRIC HEATING UNITS 


Strip - Immersion - Cartridge 
Tubular and Band Units 
ms FIRST TO USE Thermostatic Controls and 
INDEXING \ [A LAPPED CONTACTS Industrial heating applications 
MECHANISM 4 es ; + BRUSHES engineered. Consult us for 
Bie. recommendations and estimates 


VULCAN Eomrany DANVERS, MASS. 


We ry GROUND | ay aw 
TOTAL | * SHAFT +REAMED | ‘Mf Am 24 


IMPREGNATION : FULL LENGTH 


a a: Beate TUBES 


5 MAJOR POINTS STEEL MTG. 
WIN FOR VARIATEN PLATE 

IN THE VARIABLE ATTENUATOR FIELD 

Point No. 2: Stone-lapped brush and contact surfaces in- SPIR AL 


sure long life and quiet operation. Final lapping 
operation is performed after soldering and impregnation, WRAPPED 


eindanting wepane dae to heck. | ROUND-SQUARE - RECTANGULAR 


CINEMA ENGINEERING CO. oe ee, vies Sin of SE00 See 
1508 W. VERDUGO AVE. «+ BURBANK, CALIF. PARAMOUNT PAPER TUBE CO, 
ESTABUSHED 1935 801 GLASGOW AVE.,, FORT WAYNE, IND. 
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Think of saving go% a 


: ision of drawings! 
‘ae. a YW 


Ty enn : enema 


Ninety percent in time and economy 
isexactly what the Potter& Johnston 
Machine Co. of Pawtucket, R. I., 
gained when they installed their 
Portagraph. 
Their problem was one common 
to the engineering profession today 
—tremendously increased demands 
on the drafting room concurrent 
with war-reduced manpower. 
“Some of our machine tracings 
require 80 to 90 hours’ drawing 
time’’, states Harold B. Soule, As- 
sistant Chief Engineer. ‘“The slight- 
est revisions meant 40 to 50 hours 
for complete tracings. Portagraph 
reduced this operation to 4 or 5 
hours, stepping up production in 
these busy times ten to one.”’ 
Using the 40” x 60’’ Vacuum-Seal 
Portagraph, — available also in 
30” x 40” size — Potter & Johnston 
immediately discovered another 
great time-saving. Eliminated were 
the hour-consuming checkings for 
accuracy with Portagraph’s speedy 
reproduction of ink-like photo- 
copies of anything written, printed 
or drawn. “It’s surprising”, Mr. 
5 5 Soule says, “‘how much clearer 
ctl 4 JOHNSTON does Ht ata al Portagraph copies are than the 
; originals when we work from old 
PORTAGR rv. vacuum-seal printer worn tracings, transforming them 
into featherweight paper positives 
for blue printing by means of Porta- 
graph reverse negatives.” 


SPEED - Versariuity - SIMPLICITY . econo’ 


REMINGTON RAND 


PORTACRAP, 


rR ig Beck i he 


THE CONTINUOUS ROTARY PORTAGRAPH 
is ideal when original drawings larger than 
the capacity of Vacuum-Seal Portagraphs are 
needed. Produces copies from originals as wide 
as 42” and of unlimited length with continuous 
rotary operation. It excels in reproducing 
drawings, tracings, maps, blueprints, or other 
large volume copying. 


PHOTOGRAPHIC RECORDS DIVISION, REMINGTON RAND, BUFFALO 5, N. Y. 


FREE—A helpful 20-page book of 
practical suggestions —- “How to 
Reduce Manual Tracing, Drawing 
and Copying’. Ask our nearest 
Branch Office for a copy. 
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--OR DID HE? 


To the man who first hit upon the idea of rolling a 
wire spring on a simple arbor, the discovery must 
have been mighty important! But were he to walk 
into a modern spring plant, with its batteries of 
rapid-fire automatics delivering springs of thousands 
of designs formed to extreme precision, he would 
hardly recognize his brain child. 


Today, springs are made in the Peck plant to dimen- 
sions that even a few years back would not have 
been thought possible. Production has been stepped 
up unbelievably. New and better alloys have become 
common. And inspection is now almost an exact 
science! Fortunately, we are able to devote this 
advanced technique to Victory. Afterwards it will 
be made enthusiastically available to all who take 
pride in a well-made product. 


THE PECK SPRING co., 12 anowe wie. PLAINVILLE, CONN. 
2 cele SPRINGS & SCREW MACHINE PRODUCTS 
Lin Pee LT: Ks: Cd 


Levolier Switches 
are available for 
fluorescent and in- 
candescent light- 
ing, or fractional 
HP. control 3 to 
10 amp. capacity. 


McGILL Toggle 
Switches are vi- 
bration and dust 
proof... small 
and practical 
Made by Electrical 
Division. 


8 MANUFACTURING CO., INC. 
s VALPARAISO, INDIANA 
INDUSTRIAL 


dusting stlonge" 
m with ne aerators fr—tole face . TEN 
and gene” g too mirror : AIRCRAFT 
or oF \ ELECTRONICS 
jon to NO r 


Fre 


MOTOR WITH 5 se! Ele 


purpose 


COMPLETE oe SERVICE 
Manufactured by Ohio, Carbon Co. “| aie cid ere | ines coe sal 
vr oNSULATION © WIRES, INCORPORATED |. ELECTRIC SPECI ALTY 0. 


CAMBRIDGE 41, MASS. ott yore J N. Y. HOUSTON 2, TEXAS 
BLUEFIELD. VA. a STAMFORD, CONN. =: 
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How Fedelco-Sealing solved 


environment* problem 


Radio transformers like this, effi- 
cient under ordinary conditions, 
had been going bad in airplanes. 
The trouble was traced to mois- 
ture, condensation being acceler- 
ated by changes in altitude and 
temperature. Fedelco-Sealing 
solved the problem. A metal case 
was designed to fit the original 
mounting—one requirement; 
leads were brought through sealed 
terminals in the base, and the 
cover was sealed on. Then the 
case was exhausted, refilled with 
dry air, and sealed permanently, 


ending moisture troubles.  Fedeleo-Sealing protects apparatus from environment 


To insure the long life and unfailing performance you build into 
your product, insure its Environment-Free operation, with 
Fedelco-Sealing. By this process, an electrical or niechanical 
device is sealed into an air-tight housing, which can be exhausted, 
and, if desired, filled with dry air or inert gas, at atmospheric, 


* 


lower, or higher pressures. 
gher | 
Ship your product to us and we will Fedelco-Seal it for you. 
Or you can Fedelco-Seal your own products, in your plant, with 
our methods and our equipment. Get details on this new and 
progressive method now—from any of the offices listed below. 


FEDERAL ELECTRIC COMPANY, INC. 


8700 South State Street, Chicago 19, Illinois + Phone: VINcennes 5300 


E. B. Mathewson Company, sales agents * 612 North Michigan Avenue, Chicago 11, Illinois * Phone WHitehall 4822 


Sales offices New York 17.N. Y Graybar Blda 
Kansas City 8, Mo 
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JONES 300 SERIES 
PLUGS AND SOCKETS 


A high quality line of small 
Plugs and Sockets adaptable to a 
thousand uses. All Plugs and 
Sockets are Polarized. ‘’Knife- 
switch” Socket contacts are of 
phosphor bronze, cadmium 


Om alae aU ze) 1 | plated. Bar type Plug contacts 


ae are of brass, silver plated, with a 
OUR AMERICAN SOLDIERS “UBS cross section of 5/32” by 3/64”. 
aR en 5 permanant ici P.306-CCT Insulation is of BM120 molded 
Bakelite. Caps are of metal with 
formed fibre linings. Made in 2 to 
33 contacts. Although designed 
for 45 volts at 5 amperes, these 
Plugs and Sockets can be used at 
considerably higher ratings where 
S-306-AB circuit characteristics permit. 





For complete information write today for catalog 
No. 14 showing the Jones line of Electrical Con- 
necting Devices—Plugs, Sockets,Terminal Strips. 


lO] GaP ome Pom OO Il al ple 


she UU Ahh dh ST. CHICAGO 18 





REG. U. S. PAT. OFF. 
Miniature Incandescent Lamps 
for all purposes 


Teis vecendecnidiaah wf eS HERZOG 
of weaving the uniform Coop MINIATURE LAMP WORKS 


Scapa rl es rly American - oducts 


of an American soldier is 12-23 JACKSON AVE. LONG ISLAND CITY, N. Y. 
borne by millions of men 
in the Army and Navy. Never has the Government 
failed to provide them with the finest equipment, 
weapons and uniforms. It has been the privilege of 
this old established manufacturing company to supply 
the U. S. Armed Services with uniform buttons and 
other insignia since the War of 1812. We still do. 


Buttons are but one of the many products of Water- r ; : STR a Slatted 


bury Companies, whose large modern plants are 


equipped with the latest machinery for large scale ee 1 is. KTR OILERS FOR 
production of Metal and Plastic products on a con- oo ae 
. . | > = @ GREATER EFFICIENCY 
tract manufacturing basis for almost any purpose. 1s © INCREASED OUTPUT 
Waterbury Companies, Inc., with both Plastic and Le i © LOWER MAINTENANCE COSTS 
Sheet Metal Facilities, provides unified responsibility . ei © INCREASED” PRESTIGE © 
in the manufacturing of Plastic and Metal Parts. @ GREATER SALES APPEAL 
. Safeguard your customers’ costly investment 
i by giving them complete freedom from bear- 
: . ing troubles AND the appearance of your 
WATERBURY COMPANIES INC . . machinery will be improved 100% when 
/ bd Rd. equipped with TRICO OILERS. 
Formerly Waterbury Button Co., Est. 1812 — Write for Catalog 


DEPT. C, WATERBURY, CONNECTICUT 








TRICO FUSE MFG. CO 





tion available 

SL 

ings up to 10 

amp., DOC. Either 
quick or time de- 
ea a 
mally open or 
closed 


j us Pass 
“= , 
MA Model 1200. 
£2 (For DC opera- 
. ; tion.) Quick ac- 


READY, PROMPT TO PERFORM 


Under the most exacting conditions .. . heat or cold, dirt, 
dust or moisture... Adlake Plunger-type Relays are ready 
on the job. Their mechanism, encased in armored glass or 
metal cylinders and then hermetically sealed, is impervi- 
ous to the elements and oxidation. 


Adlakes are prompt to give instant contacts, clean 
break-offs, because they use fast-moving, liquid metal 
mercury ... positive in operation; silent and chatterless; 
will not burn, pit or stick. Yes, Adlake Relays have snap 
action that stays snappy .. . absolutely no tendency to- 
ward lazy, snail-pace motion. 

No other relays are as simple, rugged, dependable. For 
timing, load or control circuits, you can design them into 
every kind of equipment and be assured of continuous, 
trouble-free service. 

There’s an Adlake Relay for all needs. May we suggest 
the type best suited for yours? Write for free bulletir. 


‘ 
: TRADE MARK 


Denn 


ESTABLISHED IN 1857 


ELKHART, INDIANA 


<accTS se 
tka 1). Sh 


Model 1040. 
(For AC opera- 
tion.) Quick ac- 
tion available 
with contact rat- 
ings up to 50 
amp., A.C. Either 
quick or time de- 
Teh eo a 
mally open or 


closed 


---® 


HOW THEY WORK 


ENERGIZED— 


---@ Coil C has pulled plunger 


ENERGIZED— 


Mercury now fills thimble 
T,is completely leveled off 
and mercury-to-mercury 
contact established be- 
tween electrodes E and. 
Degree of porosity of ce- 
ramic plug CP determines 
length of time delay. 


P down into mercury. 
Mercury thus displaced 
enters thimble T through 
orifice O. Inert gas in 
thimble gradually escapes 
through ceramic plug CP 
—thus producing time 


& WESTLAKE COMPANY 


NEW YORK CHICAGO 


MANUFACTURERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD AND CONTROL 
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LIGHT ... PORTABLE... HANDY 


WAX DROPPER 


Three sizes of Sta-Warm wax droppers all are designed to provide your 
assembly lines with melted wax or similar compounds in small quantities 
when and where you desire. 


Each of these hand-held droppers dispense heated material through a 
needle valve outlet that is thumb operated. Thus fairly accurate estimate 
can be made by the worker of the proper amount of melted wax to apply. 
The same high quality heating unit as is found in other larger Sta-Warm 
tanks or kettles is carefully wound around the spun steel cup of the wax 
dropper to provide uniform heat. Rheostat may be added to control the 
heated material in the dropper, but often is not necessary because pre- 
heated material drawn from a master tank is usually consumed before 
great temperature change takes place. 


Made in half pint, pint The dropper handle is sufficiently insulated and located far enough from 
ats oo, “ 1G or the heat so operator will feel no discomfort. 


If you want to dispense small quantities of heated compounds at a time 
directly, a Sta-Warm wax dropper may be just the tool you need. Inquire 
today for new booklet 038W. 


thi ie STA-WARM 
for a thimblefull or less a 


or a cupfull to a quart... meee 


Complete Equipment for 
Heating, Pouring, Conveying Compounds 


ELIN CO SELF-SYNCHRONOUS 
a TYPE ML MIDGET 


YS Type Mi-l is an indicating-type 
motor; also available in rotating 
and differential-type motors, and 
with double shaft. 

tee DESIGN — — engineers are 
to diecues the 


design of epouel a 
ee abandiading ctmeend eonmatere. 


ELECTRIC INDICATOR CO. 


107 PARKER AVE. STAMFORD, CONN. 


FIRE CONTROL wins BATTLEs || # MAGNATROL 
© Modern fire power is making our succession of sea victories MA G NETIC VALVE 5 


possible in the Far East and in the last analysis the accuracy 
and weight of metal thrown tells the story. 


The electrical controls of or Navy's guns require sturdy, To control electrically the flow 
well designed springs and as in most precision instruments ec usial ° e 
uniformity of load is an essential. We do a good job of of Air-Gas-Oil-Brine- 
making springs to the most exacting specifications. 

Phone Holly 2211 or from Detroit dial Cherry 4419 Hot or Cold Water, etc. 


AMERICAN SPRING Send for Catalog 


0 HOLLY nc, as, ncn MAGNATROL VALVE CORP. 








56 BEEKMAN STREET NEW YORK, N. Y. 
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Can You Cash in 
on the advantages 
of Stainless-Clad 


Steel? 


Nend for This 
New Booklet 
Now 


Hundreds of Uses for 
Granite City Superbond 
Stainless-Clad Steel 


Acid Tanks - Tubs 


Conveyors - Chemical Kettles 


Drums - Stills - Fume Stacks 
Linings + Pressure Vessels 
Tank Cars + Cooking Utensils 
Sinks - Cabinets 
Storage Tanks of all kinds 
Laboratory Equipment 
Building Fronts and Trims 
Fountain and restaurant 
equipment + Truck Bodies 


Bumpers + Accessories 
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WOT ROLLED SHEETS © COLD ROLLED SHEETS © STRIPLATES © STAINLESS-CLAD © TIN PLATE © TERNE PLATE © ELECTRICAL SHEETS © TIN MILL PRODUCTS © PORCELAIN ENAMELING SHEETS 


Facts you will want to know 


Both practical and technical, this Booklet 
EXPLAINS the many economical uses of Stainless-Clad Steel. 
SHOWS tests of the greater strength of SUPERBOND Stainless-Clad 


Steel after fracture, severe bending, and drawing. 
ILLUSTRATES welding methods. 
CONTAINS data on corrosion-resistance to a variety of reagents, and 


ANALYZES composition and physical properties of SUPERBOND 
Stainless-Clad Steel. 


TELLS YOU —This Booklet tells the ease with which this type of clad 
can be formed, punched, beaded, and fabricated. Even extreme drawing 
jobs can be drawn on the same presses and dies used for mild steel. 


IT WILL PAY YOU TO WRITE FOR YOUR COPY OF THIS BOOKLET TODAY! 


Granite City Steel Co. 


Granite City, Hinois 












Chicago « Cleveland Louisville « Memphis 
Denver * Houston Milwaukee « Minne- 
Indianapolis «Kansas LEE SA 833° apolis « Moline « New 
City + Los Angeles York « St. Lovis 
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TRADE + MARK 


It is not unusual for electricians to tell 
us that they have used a pair of Klein 
pliers for 20 years or longer. Such an 
extended period of service is good evi- 
dence of the quality that goes into pliers 
carrying the familiar Klein circle. 

On your production line, this quality 
will help workers do better work—do 
it more accurately and faster—saving 
valuable minutes that quickly mount into 
production hours. 

Klein pliers are made ip a wide va- 
riety of sizes and types to meet every 
manufacturing need. See your supplier 
for recommendations on Kleins best 
suited to your job. 


The Klein Pocket Tool Guide showing the 


Klein line and containing useful tables and 
information will be sent without charge. 


mae 


00 BELMONT ILLINOIS 


SMALL GEARS 


SPURS-HELICALS-BEVELS scrsisht & spira) 
WORM GEARING - THREAD GRINDING 
(14 to 96 D. P.) 

As manufacturers of high pre- 
cision small gears for numerous 
vital controls used in this highly 
mechanized war, we are literally 

‘swamped’. 

Therefore, under existing condi- 
tions, we are forced to minimize 
further commitments unless they 
have W. P. B. urgency support. 





a af SY earn 


lle Sas, Ni as 
se aes, 


ek 


2650 W. MEDILL AVE. 


METAL STAMPING SERVICE 
& DRAWING a” 


STAMPING — 


8 " FORMING 
Small Metal Parts \“\o 


— in 


Ee Brass, Copper & Steel @ 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 


Tye) a eC 


MOLDS are built in our own 
Tool Room, backed by over 
25 years’ experience in making 
Plastic Molds. 


MOLDED PARTS are pro- 
duced with the latest type of 
equipment and the parts are 
subject to a rigid inspection 
before leaving our plant. 


INDUSTRIAL MOLDED PRODUCTS CO. 


2035 CHARLESTON ST. et ee 
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Simpson Shock Test— Instrument is mounted 
in sliding carriage, and dropped against bot- 
tom plate. Vertical scale permits shock of 


W HILE electrical instruments are delicate by their very impact to be computed in multiples of g, the 
aa js Pranic tale) eee hls 

nature, the conditions under which they must serve 

are seldom ideal—these days especially. Before entrusting 

them with vital responsibilities, it frequently becomes 

necessary to learn just how much abuse they can withstand. 






























































With Simpson Instruments performance can be proved 
beforehand right in the Simpson laboratories. Complete 
facilities are provided to simulate practically any operating 
conditions, and to make an instrument live many, many 
years in a day. 


Important innovations in design and construction have 
resulted. Exhaustive breakdown tests show that the Simpson 
Instruments of today are far more rugged than would 
have been thought possible just a few years ago. 


To users of electrical instruments and testing equipment, 
this fact points out the value of Simpson’s long experience. . 
While constant research and testing can isolate specific 
problems of design or construction, it’s the practical know- 
how Simpson has stored up through more than 35 years 


that supplies the answers. : Simpson Vibration Test — Specially designed 
4 equipment provides rapid movement of instru- 

ments in three different planes. 

Variable speed regulator permits 


SIMPSON ELECTRIC COMPANY i vibration of any desired intensity. 
5200-5218 Kinzie St., Chicago 44, IIl. 


Model 260 
High Sensitivity Tester 


Ranges to 5000 volts, both AC and DC, 
at 20,000 ohms per volt DC, and 1000 
ohms per volt AC. Current readings 
from | microampere to 500 milliam- 
peres. Resistance readings from '/2 ohm 
to 10 megohms. Five decibel ranges, 
—10 to +52 DB. 





INSTRUMENTS THAT STAY ACCURATE 
Buy War Bonds and 





Stamps for Victory 
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You can count on soldered 


at tae ZL 


There are several distinguishing 
features in these relays which make 
them particularly suitable for ap- 
plications where quietness and de- 
pendability for long periods of 
service are essential. 


They are equipped with mercury 
switches—the most reliable means 
for making and breaking a circuit. 
Mercoid hermetically sealed 
switches are immune to dust, dirt 
or corrosion and will last indefinite- 
ly without any deterioration. 


Mercoid relays are different from 
conventional clapper type relays. 
There are no metal contact faces to 
hum or chatter. The contact cannot 
be held closed by residual magnet- 
ism.Varioustypesof relaysavailable. 


Specifications sent upon request. 


THE MERCOID CORPORATION 
4211 Belmont Avenue 
Chicago, Illinois 


oR Ey 


TYPE V TRANSFORMER-RELAY 
With Low Voltage Pilot Circuit 
Recommended for coal blowers, unit 
heaters, stokers, oil burners, electric 
heaters, air conditioning, refrigeration, 
and various industrial applications. 


TYPE W-6 RELAY 
For Panel Board Mounting 
Recommended for control. of motors, 
valves, electric heaters, fire and burg- 
lar alarm signal systems, etc. 


NUMBERING MACHINE PLATFORM 45 


For stamping figures, letters and fractions with uni- 
formity and speed into brass, aluminum, zinc, un- 


hardened steel, iron, etc. 


This method is faster than 


stamping either with hand stamps, mono-wheel presses 


or type. The numbering 
machine is held up by a 
spring and is always in a 
raised position. The hold- 
ing arm operates on a 
hinge and can be lifted to 
facilitate changing the 
numbers. The platform is 
furnished with an adjust- 
able guide and thumb 
screw adjustment, enabling 
operator to locate the 
plates or tags with preci- 
sion and speed. Stamp 
can be taken out of holder 
for stamping larger ob- 
jects such as machinery, 
tools, ete. Characters are 
always properly aligned 
and of uniform depth. 


Write for Bulletin EM-45 


NUMBERALL STAMP & TOOL CO. 


HUGUENOT PARK 


STATEN ISLAND 12, N. Y. 


connections being depend- 
able and long-lasting when 
they are made with Drake 
Soldering Irons and Solder 
Pots. That’s reason enough 
for their ever-growing 
popularity with fast-pro- 
ducing American industry. 
Every need of industry 
can be met, too, for Drake 
has 


DRAKE 


SOLDERING 
IRONS AND 
SOLDER POTS 


An Iron for Every Purpose 


Write Now for 
IMustrated Folder 


See Your Radio, 
Electrical or 
Hardware Jobber 


Uae ae 


3656 LINCOLN AVE. - CHICAGO 173, ILL. 


ODUCTS 


AND 
METAL SPECIALTIES 


Modern plant equipped te 
produce accurate work ia 
all metals. 

Send your specifications te 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 


70-82 Baker Street 
Providence, Rhode Island 


HIGHEST QUALITY 
FOR 46 YEARS 


i] SOLDERING | 


rae | Kester engineers will gladly 


assist you in working out any 
flux or solder problem. Write 
fully, without obligation. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 339, Illinois 
Eastern Plant: Newark, N. J. Canadian Plant: Brantford, Ont. 
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...GI FLASK IN 
MOLDED PLASTIC 







Shows STANDARD Engineering for Versatility 


On land and sea and in the air serv- 
ice, many a GI owes his very life to 
this emergency rations kit engi- 
neered by the Army Air Forces 
specialists at Wright Field. 

For this particular job, Standard 
Molding designed the multi-pur- 
pose flask illustrated. It is suitable 


for use not only in the Arctic, but 
also in the Tropics, overcoming the 
hazards of temperature and humid- 
ity extremes, fungus growth, cor- 
rosion, shock and moisture. 

This multi-purpose flask is an ex- 
ample of the versatility of molded 


plastic when custom-designed by 


Standard Molding of Dayton. Your 
product’s plastic design can also be 
coordinated with its ultimate serv- 
ice conditions. Standard’s Produc- 
tion Design Service is as near as 
your telephone. Call Dayton or call 
or write our nearest branch office, 


listed immediately below. 


Branches: NEW YORK—R. S. Christie Co., 175 Fifth Ave., Telephone: Gramercy 7-8929 
DETROIT—Standard Molding Corp., 6432 Cass Ave., Zone 2. Telephone: Madison 6300 
CHATTANOOGA — Standard Molding Corporation, P. O. Box 350. Telephone: 62101 


STANDARD or MOLDING 
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460 Bacon Street, Dayton 1, Ohio 


DOvpovalton 





Telephone: HEmlock 8307 















Only yesterday (YOU remember!) men sold apples on the 
streets, saw their furniture go back to the store, lost their 
houses, lost their farms. Will it happen again? It needn’t. 


But to avoid the kind of depression we had after the last 
war—WE MUST HEAD OFF INFLATION NOW! And the 
best way to do that is to save your money. 


When you don’t buy a thing you can get along without .. . 
that’s helping to prevent inflation. When you decide this is a bad 
time to ask more money for the things you sell or to fight for 
araise .. . that’s helping to prevent inflation. When you péy up 
all your debts. . . that’s helping prevent inflation. AND SOME- 
THING MORE! 


It’s the best way to protect yourself against a depression if 
one should occur, and the best way to prepare yourself for 
tomorrow’s opportunities if times are good. 


The smart thing today is to save, not splurge. Don’t get 
hooked again! 


4 THINGS TO DO to keep prices down 
and help avoid another depression 


1. Buy only what you really need. 


2. When you buy, pay no more than 
ceiling prices. Pay your ration points 


in full. 


3. Keep your own prices down. Don’t 
take advantage of war conditions to 
ask more for your labor, your services, 
or the goods you sell. 


4. Save. Buy and hold all the 
War Bonds you can afford— 
to help pay for the war and 
insure your future. Keep up 


your insurance. 


A United States War message prepared by the War Advertising Council, approved by the Office of War 
Information, and contributed by this magazine in cooperation with the Magazine Publishers of America, 
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MORE PRODUCTIVE... 


Add Faster Handling Methods 
at “WELD-BILT” Equipment 






“Weld-Bilt” expe- 
rience and knowl- 
edge of materials 
handling methods 
and equipment has 
added vatluable 
hours to production 
Operations in many plants — by cutting time and labor in 
handling methods. A careful survey of your operations, 
adaptation of standard equipment or designing of new, 
equipment, may promise similar savings for you! Write 
for details. 


“Weld-Bilt” Hydraulic Lift Truck. Handles heavier loads 
easier. Built for strength, mobility and durability, Exclusive 
Horizontally-Mounted hydraulic unit. Capacities, 2500 to 
10,000 Ibs. 








WEST BEND EQUIPMENT CORP. 


233 WATER STREET, WEST..BEND, 


APTS Ol by 
MATERIALS HANDLING ENGINEERS 


ucks,; Two and Four Trucks, Tie 
Te laas) Trucks and “Sa kt aed) 
Special Equ 


pili 





































for Today zD™ 
and Post-War! 


Winding, turns, taps, wire size, tube, terminals, re- 
sistance, wrapper, treatment, insulation test between 
windings — the most efficient combination of these 
and other coil factors is Davis business — developed 
to the standards known everywhere as D.W.D. 
PRECISION. 


TWO LARGE DAVIS PLANTS HOUSE 
OVER 30 YEARS EXPERIENCE 
Whatever your requirements, usual or unusual in 
Coils, Coil Assemblies, Solenoids, Transformers, 
send your blueprints or specifications to Davis 

NOW. Prompt delivery. 
Wire or write 


DEAN W. DAVIS & CO., Inc. 


Precision-Made Coils for every electrical purpose 
FIRST ST., KENTLAND, INDIANA 


FACTORIES IN CHICAGO AND KENTLAND, IND. 

















BURNLEY 


THE ORIGINAL 


A FAVORITE 


FOR 45 YEARS 
° 


MAKES SOLDER FLOW 
QUICK AND FAST 


Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 









S74 PIO 


SY) 


Approved by 
Underwriters’ Laboratories 
























On Performance 
ILSCO LUGS AND 
CONNECTORS 
DESERVE A 
JEWEL BOX...But 


Why pay more for the box than the contents? Or, 
why pay for the extra weight of cast lugs of poor 
conductivity when you can buy ILSCO PRODUCTS 


of lighter weight, 99.99% PURE ELECTROLYTIC 
COPPER AND 100% CONDUCTIVITY! More effi- 
cient . . . more economical . . . Underwriters 
approved, Write for 32-page illustrated catalog 


ILSCO COPPER TUBE and PRODUCTS CO. 


CINCINNATI OHIO 
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Here's a New 


| Combination! 
Iam Voltmeter and Ammeter 










|] In one sturdy, compact case, 
|| | easily carried, ready for instant 
| | reading of voltage (AC) and 
AC amperage, or both, any- 
where. Open scales. 


| PLANT—FIELD 
|| — LABORATORY 


Voltmeter ranges ~ 150, 0-300, 0-600. Self-contained 
ampere ranges, |, 5, 10, 25, and 50 amps. Inserted pri- 
mary permanently connected doughnut transformer with 

| ranges of 100, 250, 500 amps. 
| 
| 








Associated Research 


Oe 


Only instrument with continuous reading 
from 0.2 to 500 amps. Stray field errors 
reduced to a minimum on all ranges. 
Send for literature on this and A. R. I. 
complete line of Vibro- 
test, insulation resistance 
testers. Vibroground, 
ground resistance testers. 
Hypot breakdown resist- 
ance testers, etc. We 
repair, recalibrate, and 
rebuild indicating record- 
ing and controlling in- 
struments of all makes. 


Engineering Service Representatives 
in all Principal Cities. 


Wire or Write 


im ASSOCIATED RESEXRCH 

















Vibration 

fatigue tests tell 

you—and your customers—how good 

your products are, beyond the shadow of a 

doubt. Frequently point the way to savings in weight and better 

construction. Hundreds of All Americans in use in testing labora- 

tories of aircraft, electronic, optical, plastic, ceramic and other 
industries. Full details in Catalog ‘“‘F"’. 


The 10 VA one of over a dozen models, subjects parts up to 10 Ibs. in 
weight to vibration fatigue tests. Vertical table movement. Automatic cycling 
—acceleration changed from a frequency of 10 cycles per second to 55 c.p.s. 
and back to 10 c.p.s. continuously and uniformly. Complete cycle takes 
one minute. Displacement adjustable from .0” to .200". Capacity 37 g. 
Timken bearings. Rugged, trouble-free. 


ee ee 


Tool & Manufacturing Co. 
1014 Fullerton Ave., Chicago (/4) 


wre electric coils, 


reactors and paper tubes 


NEUTRELEC is entionns, in its ability to resist the flow of electricity. 
Entirely free from weak spots, pin holes or imperfections. Perfect for 
square, rectangulor or round tubes. Write for complete Suenos 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Sofety Terminals, Insulated Rectifier and Thyrotron Connectors, High 

Voltage Tube Sockets, Iron Core KF Chokes, Quartz G Polystyrene 

Insulation, High Frequency Variable Condensers, Meter Type Dials, 
Cease Aluminum Chassis, etc. Catalog Upon Request. 


RPV s ae ta RAY MFG.CO.INnc 
150 EXCHANGE ST UO WAS MCE USS 


MANPOWER 


AVAILABLE e WANTED 


Address all nant ome © the box number indicated, 
c/o ELECTRI MANUFACTURING, 
1860 Sizth Ave., New York #0, N. Y. 


PERMANENT POSITIONS 


Skilled Mechanical Draftsmen—capable of making and 
checking detailed product drawings for manufacturing. 
Supervisory experience desirable but not essential. Crea- 
tive and designing ability valuable. 

Mechanical Engineers—technically trained having experi- 
ence with manufacturing specifications, methods, quality 
control and material handling. 

If you qualify for these positions, are interested in doing 
war work now, and in security in the post-war period, write 


Stanley Tools, 111 Elm Street, New Britain, Connecticut. 


WANTED—WORKS MANAGER 


Man with broad experience to supervise all phases of 
production with thorough groundwork in metal working, 
assembly, tooling, tool design, production control, stand- 
ards and methods for national manufacturer of automatic 
temperature, pressure and flow controls. Position located 
on West Coast with well-established company. Give full 
details concerning experience, employment record, educa- 
tion, references, salary requirements and personal informa- 
tion. Box B-33. 


WANTED—MANUFACTURING SUPERINTENDENT 


By independent, medium-sized manufacturer of small 
fractional H/P motors and similar electro-mechanical de- 
vices. Responsibility covers all manufacturing operations 
and personnel, production control, methods, time study. 
Good postwar opportunity for the right man. State age, 
experience, education. Reply confidential. P. O. Box 322, 
Rochester 2, N. Y. 


WANTED - - - ENGINEERS BY WESTERN 
ELECTRIC CO. 


Radio, *Electrical, Electronic, *Mechanical, *Factory 
Planning, Materials Handling, Manufacturing Planning. 
Work in connection with the manufacture of a wide variety 
of new and advanced types of communications equipment 
and special electronic products. Apply (or write), giving 
full qualifications, to: R. L. D., Employment Department, 
Western Electric Co., 100 Central Ave., Kearny, N. J. 
*Also, C.A.L., Locust St., Haverhill, Mass. Applicants must 
comply with WMC regulations. 


TECHNICAL SALES MANAGER AVAILABLE 


Electrical engineer, twenty years unusual business and 
technical experience. Proven ability in organizing home 
office and field operations, policy formulation, sales train- 
ing, advertising and sales promotion, sales research and 
postwar planning. Aggressive, resourceful and tenacious. 
Especially qualified to coordinate sales and engineering 
departments. Age 43. $10,000. Box B-35. 


SALES MANAGER AVAILABLE 


Seasoned, field-trained sales executive, presently engaged, 

having contracts with public utilities, electrical manufac- 

turers, wholesalers and leading contractors throughout the 

country, seeks a substantial postwar responsibility with 

reputable and established manufacturer of electrical de- 

on oe equipment. Good health and vigorous personality. 
ox B-38. 


Electrical and Mechanical Engineers needed by prominent 

manufacturer of distribution transformers for design and 

cost work. Permanent, with possibilities for advancement. 

Applications from demobilized servicemen welcome. 

es — knows of this advertisement. Give all details. 
ox B-37. 


ELECTRICAL MANUFACTURING 











LOUTHAN SX-1 


STEATITE LOW LOSS INSULATION 


* For RADIO Communication Use 
* HIGH DIELECTRIC .. . Rugged, Dense, 


* Precision Made .. . 


Impervious to Moisture 
Any Size, Any Shape 


The LOUTHAN MANUFACTURING CO. 


“Ceramic Specialists Since 1902” 
EAST LIVERPOOL, OHIO, U. S. A. 


Do You Know ALL of the Advantages 
Infra-‘Red Ray Drying with 
DRITHERM 


of 
NALCO 


Available 


Learn all of the advantages of the Infra-Red process 


— Write 


Easy” today. 


North 


1082 TYLER STREET 


For Identifying Wires, Cables, Parts, Assemblies, etc. 
Stamped Markings, as desired. 


specialty. 





CARBON 


FILAMENT LAM PS? 


Radiant Energy Drying, 
baking, heating and de- 
hydrating is the modern 
method — cuts drying cost, 
saves time, uses minimum 
space, produces uniform 
— results. 
in Inside-Silvered (self reflecting) or clear glass types. 


for your free copy of “Drying Problems Made 


INFRA-RED 
American Electric Lamp Co. \ DRITHERM 


ST. LOUIS 6, MISSOURI 





IDENTIFICATION TAGS 
OF EVERY DESCRIPTION 


Embossed ° 
Consecutively numbered ——_* 
Blank tags for customers who prefer to do their own marking. 


Write for Free Samples and Prices 


NATIONAL BAND & TAG CO. 


DEPT. 9-904 





GENERAL CONTROLS 


801 Allen Ave., Glendale 1, Calif. 
FACTORY BRANCHES: Boston, Chicago, Kansas City, Dallas, 
Denver, a. Houston, Philadelphia, New York, Cleveland, 
San Francisco, Distributors In Principal 


N=WPORT, KENTUCKY 





RAL CONTROLS RELAYS 
RS-100 


Handles single phase motor 
loads up to 1 H.P., or heating 
loads up to 1.1 K. 

Exclusive features make this 
relay unsurpassed for control 
of circulating pumps, coal 
flowers, coal stokers, unit 
heaters, electric heaters and 
similar heating, refrigerating 
and air-conditioning equipment. 


WRITE FOR DETAILS. 
Contact nearest Factory Branch 


or Distributor. 


Cities. 
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In ordering relays for special applications, 
be sure to specify full o 
tics, describing’ circuit 
ing conditions as fully as possible. 









IGMA SENSITIVE 
DOUBLE 
COIL RELAYS 


++» Open new possibilities 


in circetit functions 


P SOURCE 


SOURCE ¢ 


Energized from separate sources, coils may be 
connected to produce aiding or opposing forces 
according to functional requirements. 


IN CASE 1, above, sources A & B may supply in- 
sufficient power to operate the relay separately, 
but simultaneous currents cause the relay to 
operate. 


IN CASE 2 equal inputs from sources A & B 
create opposing forces which balance and prevent 
operation. However, a differential current of only 
a few milliwatts will cause positive relay action. 
Each coil may be drawing power up to many 
times that required to operate the relay without 
seriously affecting its sensitivity to the differen- 
tial current. Sigma Series 5 relays are regularly 
furnished with two coil terminals on a 5-pin base. 
When three or four coil terminals are needed this 
arrangement can be furnished in the F type with- 
out cover or base or in the R type with rectangu- 
lar cover and molded base carrying terminal lugs 
and mounting ears. This permits mounting above 
deck and wiring below deck. 





erating characteris- 
etails and surround- 


Our varied experience 


will right you choose 
oe oo ig . a for 


Sig Instruments, inc. 


C/eartitide RELAYS 


64 CEYLON ST., BOSTON 21, MASS. 















































Ward Leonard resistors include a full range of types, 
sizes, ratings, terminals, mountings and enclosures. They 
are built to withstand heat, moisture, vibration and other 
adverse conditions. 


The electrical and electronic industries depend on Ward 
Leonard—pioneers in the commercial production of vitre- 
ous wire-wound resistors—for resistance units to meet each 
new development. Ward Leonard engineers are always 
glad to assist in working out special applications. 


RHEOSTATS AND RELAYS — Ward Leonard is 
headquarters for electrical controls of all kinds. A 
comprehensive line of rheostats and relays has been 
developed hand in hand with the development of 


vitreous wire-wound resistors. 


WARD LEONARD ELECTRIC CO. 
34 SOUTH STREET, MOUNT VERNON, N. Y. 


ELECTRIC CONTROL DEVICES SINCE 1892 
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That skinny chap at the left could do with some 


setting up exercises. 


An extended course at some 


accredited physical culture school would put some 
flesh on his bones, where it belongs. And as for 
that rather portly gentleman on the right, he’s no 
Superman. He’s too fat. 


Magnets, like people, should be well proportioned. 
Just the right amounts of metal at the right places 
give them the mechanical strength to withstand 
the necessary grinding down and subsequent an- 
nealing operations. The shape as well as size has a 
bearing on the energy content desired. A few 
simple rules on proper proportioning which will 
help in designing magnets are discussed in our 
pamphlet “PERMANENT MAGNET DESIGN.” 
We'll be glad to send you a copy. 


NEITHER TOO FAT 
NOR TOO THIN 


PUT Te eld 


CORPORATION 


6 SELLECK STREET STAMFORD, CONNECTICUT 


ELECTRICAL MANUFACTURING 





oz 


wanta bea aq yy oe: eg 


VOC Ml Me ia el tM ell a eel 
because the equipment. you're designing is cleaner cut, less 
se he Me i oe hd Ls el) 


know you're able to do a better job. 


Well we can help you, just as we've helped thousands of other — 
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For example, look at the motor drives on this welding posi- 
Site Sal 1 a Mat Per iit) a aero eT tae te alt el) 
an electrically operated brake .. . all arranged for sidewall 
mounting. All TT ee Pt a ea 
electric brake . . . all are standard Master units, that easily 
combine into one compact, meee power package. Saves 
ordering and mounting time .. . saves space . . . saves money. 

Probably you ‘will not need exactly this Peel tutti ue 
but the Master line includes motors for every current specification, 
every type of enclosure, and every type of mounting 
arrangement . . . in fact, is the most flexible, the 
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THE MASTER ELECTRIC COMPANY @ DAYTON I, OHIO 





WORKABLE! 


Electric Welded 
Steel Tube 


by 


REVERE 


These shapes are just a few of the thousands that 
have been made of Revere Electric Welded Steel 
Tube. It is soworkable that a great number of parts 
and products can be made of it. Here are some of 
the operations customarily performed on these 
tubes: 

Expand Plate 

Flange Flatten 

Bend Taper 

Bead Swage 

Machine Grind 

Weld 


Revere Electric Welded Steel Tube is not just tube. 
It is available in various exactly-controlled hard- 
nesses, and not only round but in almost any 
desired shape. It can be supplied in various tem- 
pers, annealed or normalized, as required. Dimen- 
sional tolerances are held to strict standards. We can 
so process the tube that it is impossible to ascertain 
the location of the weld. There is literally a Revere 
Welded Steel Tube for every steel tube use. Sizes 
up to 4% inches O.D., wall thickness up to #7 
B.W.G., .180 inch. 

We not only supply steel tube in straight 
lengths, but also fabricate it into parts that will fit 
into your assembly with little or no additional 
processing. One customer reports saving $9 per 
unit when he switched to Revere Electric Welded 
Steel Tube. For further information write the 
Revere Executive Offices. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Ave., New York 17, N. Y. 


Revere has made over 
2,000,000 rockets out 
of electric welded tube 
tested up to 6,000 lbs, 
pe r Square inch, 








